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Dear  Governor  Grasso: 

Inclosed  is  a  copy  of  the  Lake  Dawson  Dam  Phase  1  Inspection  Report, 
which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  .the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  Informed  of  the  actions  taken  to  Implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner. 

New  Haven  Hater  Company,  New  Haven,  Connecticut  06511. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 

Sincerely, 

Incl  MAX  B.  SCHEIDER 

As  stated  Colonel,  Corps  of  Engineers 
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LAKE  DAWSON  DAM _ 

CT-00319 _ 

CONNECTICUT _ 

NEW  HAVEN _ 

WOODB RIDGE _ 

WEST  RIVER _ 

NEW  HAVEN  WATER  COMPANY 

MAY  1,  1979 _ 

PETER  M.  HEYNEN,  P.E. 

CALVIN  GOLDSMITH _ 

MIRON  PETROVSKY _ 

GEORGE  STEPHENS 


The  earth  embankment  dam  is  approximately  960-  feet  long 
and  rises  approximately  48  feet  above  the  downstream  bed  of 
the  West  River.  A  concrete  corewall  apparently  runs  the 
length  of  the  dam.  The  concrete  spillway  at  the  left  end  of 
the  dam  is  a  110  foot  long  broad  crested  weir  with  a  vertical¬ 
sided  concrete  channel  leading  to  a  steep-sided  channel  cut 
into  natural  ground.  An  upstream  gatehouse  near  the  right  end 
of  the  dam  houses  the  regulating  outlets  which  consist  of  2-36 
inch  cast  iron  low  level  outlets,  a  36  inch  supply  main  to  the 
treatment  plant  immediately  downstream  of  the  dam,  and  an  8 
inch  well  drain. 

Based  upon  the  visual  inspection  at  the  site  and  past 
performance,  the  dam  appears  to  be  in  good  condition.  No 
evidence  of  instability  was  observed  in  the  embankment, 
spillway,  spillway  channel,  or  other  appurtenances. 

Based  upon  the  size  (Intermediate)  and  hazard  classifica¬ 
tion  (High)  of  the  dam  in  accordance  with  Corps  of  Engineers 
Guidelines,  the  test  flood  will  be  equivalent  to  the  Probable 
Maximum  Flood  (PMF).  Peak  inflow  to  the  reservoir  is  20,100 
cfs;  peak  outflow  is  19,000  cfs  with  the  dam  overtopped  1.7 
feet.  Based  upon  our  hydraulic  computations,  the  spillway 
capacity  is  "9900  cfs,  which  is  equivalent  to  52  percent  of  the 
routed  test  flood  outflow. 


It  is  recommended  that  the  owner  initiate  further  studies 
to  perform  a  more  refined  hydraulic/hydrologic  study  by  a 
qualified  engineer  to  determine  more  accurately  the  spillway 
capacity  and  overtopping  potential.  Recommendations  should  be 
made  by  the  engineer  and  implemented  by  the  owner  to  increase 
the  project  discharge  capacity  if  called  for  by  the  refined 
hydraulic/hydrologic  study. 

It  is  further  recommended  that  the  owner  initiate  an  in¬ 
vestigation  by  a  registered  engineer  qualified  in  dam  design, 
hydraulics,  and  inspection  to  1)  evaluate  and  make  recommend¬ 
ations  to  monitor,  control,  and/or  eliminate  the  seepage  em¬ 
anating  from  the  downstream  area  of  the  dam,  2)  assess  the 
amount  and  seriousness  of  uplift  pressure  exerted  on  the  con¬ 
crete  spillway  channel  slab,  and  3)  develop  a  program  of 
repairs  for  leaking  expansion  joints  and  cracks  in  the  con¬ 
crete  spillway  and  spillway  slab. 

The  above  recommendations,  and  any  needed  remedial 
measures  are  further  discussed  in  Section  7,  and  should  be 
instituted  by  the  owners  within  two  years  of  their  receipt  of 
this  report. 


Peter  M.  Heynenf  P.E. 
Project  Manager 
Cahn  Engineers,  Inc. 
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Senior  Vice  President 
Cahn  Engineers,  Inc. 


Thts  Phase  I  Inspection  Report  on  Lake  Dawson  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


JosyPH  w.  Mnecan,  jr.,  m 

fWa^rer  Conrrol  Branch 
Engineering  Division 


'JOSEPH  A.  MCELROY,  MEMBER  \^/ 
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Chief,  Structural  Section 
Design  Branch 
Engineering  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspection.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the 
reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if 
inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  x.  '^tant  to  note  that  the  condition  of  a  dam 
depends  on  n_.  .rous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would 
be  incorrect  to  assume  that  the  present  condition  of  the  dam 
would  necessarily  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  will 
be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  neccessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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a.  Authority  -  Public  Law  92-367,  August  8,  1972, 

authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New  England 
Region.  Cahn  Engineers,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in  the 
State  of  Connecticut.  Authorization  and  notice  to  proceed 
were  issued  to  Cahn  Engineers,  Inc.  under  a  letter  of  March 
30,  1979  from  John  P.  Chandler,  Colonel,  Corps  of  Engineers. 
Contract  No.  DACW  33-79-3-0059  has  been  assigned  by  the  Corps 
of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the 
program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  requiring 
correction  in  a  timely  manner  by  non-federal 
interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal 
dams. 

3.  To  update,  verify  and  complete  the  National  Inventory 
of  Dams. 

c.  Scope  of  Inspection  Program  -  The  scope  of  this  Phase 
I  inspection  report  includes: 

1.  Gathering,  reviewing  and  presenting  all  available  data 
as  can  be  obtained  from  the  owners,  previous  owners, 
the  state  and  other  associated  parties. 

2.  A  field  inspection  of  the  facility  detailing  the 
visual  condition  of  the  dam,  embankments  and 
appurtenant  structures. 
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3.  Computations  concerning  the  hydraulics  and  hydrology 
of  the  facility  and  its  relationship  to  the  calculated 
flood  through  the  existing  spillway. 

4.  An  assessment  of  the  condition  of  the  facility  and 
corrective  measures  required. 

It  should  be  noted  that  this  report  does  not  pass 
judgement  on  the  safety  or  stability  of  the  dam  other  than  on  a 
visual  basis.  The  inspection  is  to  identify  those  features  of 
the  dam  which  need  corrective  action  and/or  further  study. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Location  -  The  dam  is  located  on  the  West  River  in  a 
rural  section  of  the  Town  of  Woodbridge,  County  of  New  Haven, 
State  of  Connecticut.  The  dam  is  shown  on  the  New  Haven 
U.S.G.S.  Quandrangle  Map  as  having  coordinates  latitude  N  40° 
20.0*  and  longitude  W  72°  58.7'. 

b.  Description  of  Dam  and  Appurtenances  -  The  dam  is  960- 
feet  long  and  Its  top  width  is  18  feet.  The  top  of  the  dam  is 
48  feet  above  the  bed  of  the  West  River.  Construction  is  of 
earth  fill  with  a  concrete  core  wall.  Both  upstream  and  down¬ 
stream  faces  are  at  a  slope  of  2  horizontal  to  1  vertical.  The 
upstream  face  of  the  dam  is  covered  with  hand  placed  rounded 
riprap  to  within  3  feet  of  the  crest  of  the  dam.  There  is  an 
upstream  gate  house  near  the  right  end  of  the  dam  which  con¬ 
tains  all  regulating  outlets.  At  the  downstream  toe,  directly 
opposite  the  gate  house,  is  the  original  gate  house,  no  longer 
used  as  such,  which  now  houses  an  emergency  power  generating 
system.  Also  downstream  from  the  toe  are  2  buildings  housing 
water  treatment  facilities  and  a  fish  filter  system.  A  6  inch 
tile  drain  runs  along  the  toe  for  185-  feet,  to  the  left  of  the 
outlet  works. 

The  spillway  is  a  broad-crested  compound  weir  which  spills 
into  a  concrete  channel,  the  configuration  of  which  is  shown 
on  Sheet  B-l.  The  upstream  approach  channel  is  on  a  shallow 
inclination  and  is  covered  with  trap-rock  riprap.  The  spill¬ 
way  discharge  channel  is  a  concrete  lined  sloping  channel  as 
shown  on  Sheet  B-l,  and  is  keyed  into  bedrock.  There  are  holes 
in  the  crest  to  install  flashboards,  but  the  operator 
indicated  they  had  failed  during  this  past  winter  and  there 
were  no  plans  to  replace  them.  The  outlets,  all  gated  at  the 
upstream  gate  house,  consist  of  two  36  inch  cast  iron  low 
level  outlets,  a  36  inch  supply  main  to  the  treatment  plant 
facilities  fed  from  a  wet  well  in  the  gate  house,  and  a  6  inch 
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well  drain.  The  wet  well  is  fed  by  4  intake  windows,  gated  at 
the  upstream  face  of  the  gate  house.  All  gates  are  manually 
operated  and  all  are  in  operable  condition.  Also  in  the  gate 
house  is  a  new  electric  pump  which  will  be  used  to  pump  water 
to  a  treatment  plant,  now  under  construction,  at  the  upstream 
end  of  the  lake. 

c.  Size  Classification  -  INTERMEDIATE  -  The  dam  impounds 
1080  acre-feet  of  water  with  the  lake  level  at  the  top  of  the 
earth  embankment  dam,  which  at  elevation  166.8  is  48  feet 
above  the  old  stream  bed.  According  to  the  Recommended 
Guidelines,  this  dam  is  classified  as  intermediate  in  size. 

d.  Hazard  Classification  -  HIGH  -  Immediately  downstream 
of  Lake  Dawson  Dam  is  the  water  filtration  plant  and  one 
house.  Approximately  one  mile  downstream  from  the  dam  is 
Konolds  Pond,  along  the  shoreline  of  which  are  at  least  10  low 
lying  residential  structures  which  would  be  in  the  path  of 
rapidly  rising  flood  waters  due  to  a  breach  of  Lake  Dawson 
Dam.  The  flood  waters  would  overtop  Konolds  Pond  Dam  by 
approximately  8  feet,  subsequently  discharging  in  the 
downstream  channel  which  runs  through  the  heavily  urbanized 
Westville  area  of  New  Haven,  which  has  many  low  lying 
residences. 

e.  Ownership  -  New  Haven  Water  Company 

90  Sargent  Drive 

New  Haven,  CT  06511 

Mr.  Jack  Reynolds  (203)  624-6671 

f.  Operator  -  Mr.  Ken  Seaton 

New  Haven  Water  Company 
(203)  393-1619 


g.  Purpose  of  Dam  -  Public  Water  Supply. 

h.  Design  and  Construction  History  -  The  following 
information  is  believed  to  be  accurate  based  on  the  plans  and 
correspondence  available.  The  dam  was  constructed  in  1889- 
1890  by  the  New  Haven  Water  Company,  as  engineered  by  Lucian 
A.  Taylor.  In  1919-1920  an  upstream  gate  house  was  built  by 
the  New  Haven  Water  Company  to  replace  the  original  downstream 
gate  house.  The  engineer  was  Albert  B.  Hill.  In  1968-1969, 
the  spillway  was  widened  and  lowered,  and  a  new  drain  system 
was  installed  along  the  downstream  toe.  This  was  engineered 
by  Malcolm  Pirnie,  Engineers  and  constructed  by  the  Brunalli 
Construction  Company. 


i.  Normal  Operational  Procedures  -  ''’he  main  supply  outlet 
is  opened  as  needed  for  water  supply  purposes.  The  various 
level  inlet  gates  are  opened  as  needed  to  maintain  water 
quality,  based  on  samples  taken  from  different  levels  of  the 
lake.  One  low  level  outlet  is  partially  opened  during  the  dry 
season  to  provide  water  for  the  river.  The  low  level  outlets 
are  opened  for  flushing  for  several  hours  once  a  year.  During 
the  inspection,  one  low  level  outlet  was  fully  opened  to  empty 
the  lake  in  order  to  facilitate  the  construction  of  the  new 
treatment  plant  at  the  head  of  the  lake.  The  operator 
reported  the  lake  will  be  drained  for  an  indeterminate  length 
of  time,  most  likely  about  2  years. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  -  13.4  square  miles  of  rolling,  wooded 
terrain,  o£  which  57*8  square  miles  drains  directly  to  Lake 
Dawson,  and  12.6  square  miles  drains  to  upstream  lakes  which 
feed  Lake  Dawson.  Dams  whose  drainage  areas  contribute  to 
that  of  Lake  Dawson  include  Lake  Chamberlain  and  Glen  Lake 
Dams  on  the  Sargent  River,  and  Lake  Bethany,  Saw  Mill  Pond 
Dam,  and  Lake  Watrous  Dam  on  the  West  River. 

b.  Discharge  at  Damsite  Discharge  from  the  lake  is 
through  a  36  inch  supply  main,  two  36  inch  low  level  outlets 
and  an  6”  inch  well  drain. 


1.  Outlets  Works  (Conduits): 


2.  Maximum  known  flood 
0  damsite: 


2-36  inch  low  level 
outlet  pipes  at 
invert  el.  718.8± 

1-36  inch  main  supply 
pipe  at  invert  el. 

126.3 

1-6  inch  well  drain 

2100  to  2300  cfs 
during  Oct.  ^6,  1966 
flood.  'Existing  infor¬ 
mation) 


3.  Ungated  spillway  capacity 
0  top  of  dam  el.  166.8: 

4.  Ungated  spillway  capacity 
0  test  flood  el. : 

5.  Gated  spillway  capacity 
0  normal  pool  el: 

6.  Gated  spillway  capacity 
0  test  flood  el. : 


9900  cfs 


.# _ SL 


_ ft. 


7. 


8. 


c. 


1. 


2. 


3. 

4. 


5. 


6. 


7. 

8. 


9. 


d. 


1. 

2. 

3. 


e. 


1. 


2. 


3. 


4. 


5. 


f. 


1. 


2. 


Total  spillway  capacity  @ 
test  flood  el. : 

Total  project  discharge 
%  test  flood  el.  168.5: 

Elevations  (Peet  Above  Mean  Sea 

Streambed  at  center- 
line  of  dam: 

Maximum  tailvater: 

Upstream  portal  invert 
diversion  tunnel: 

Recreation  pool: 

Pull  flood  control  pool: 

Spillway  crest: 

Design  surcharge 
(original  design): 

Top  of  dam: 

Test  flood  design  surcharge: 
Reservoir 

Length  of  maximum  pool: 

Length  of  recreation  pool: 
Length  of  flood  control  pool: 
Storage 

Recreation  pool: 

Flood  control  pool: 

Spillway  crest  pool: 

Top  of  dam: 

Test  flood  pool: 

Reservoir  Surface 
Recreation  pool: 

Flood  control  pool: 


N/A 

19,000  cfs 
Level) 

119.3- 

N/A 

N/A 

N/A 

N/A 

158.3 

N/A 

166.8 

168.5 

3500+  ft. 

N/A 

N/A 

N/A 

N/A 

1080  acre-ft. 
1540  acre-ft. 
1670+  acre-ft. 
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N/A 

N/A 


61.1  acres 


3.  Spillway  crests 

4.  Test  flood  pool: 

5.  Top  of  dam: 

g.  Dam 

1.  Type: 

2.  Length: 

3.  Height: 

4.  Top  width: 

5.  Side  slopes: 

6.  Zoning: 

7.  Impervious  Core: 

8.  Cutoff: 

9.  Grout  curtain: 

10.  Other: 

h.  Diversion  and  Regulating  Tunnel 

i.  Spillways 

1.  Type: 

2.  Length  of  weir: 

3.  Crest  elevation: 

4.  Gates: 

5.  Upstream  Channel: 

6.  Downstream  Channel: 


76  +  acres 
76  acres  (estimated) 

Earth  fill  with 
concrete  corewall 

960-  ft. 

48  ft. 

18  ft. 

2H  to  IV  (Upstream) 

?H  to  IV  (Downstream) 

N/A 

Concrete  Corewall 
N/A 
N/A 
N/A 
-  N/A 

Broad-crested  compound 
concrete  weir 

110  ft. 

158.3 

N/A 

Shallow  slope.  Trap 
rock  riprap. 

Concrete  near-horizontal 
with  one  vertical  4'  ste 

Vertical-sided  concrete 
channel  curves  right 
and  narrows  to  50 
ft.  in  width 


7.  General 


.  Regulating  Outlets 

1.  Invert: 

2.  Size: 

3.  Description: 

4.  Control  Mechanism: 


118. 8± 

2-36  inch 

2  cast  iron  low  level 
outlets. 

Hand  operated  sluice 
gates  at  upstream  gate 
house 


5.  Other: 


N/A 


SECTION  2 :  ENGINEERING  DATA 

2.1  DESIGN 


i  I 


a.  Available  Data  -  The  available  data  consists  of 
drawings,  correspondence,  records,  and  specifications  by  the 
New  Haven  Water  Company,  the  Connecticut  D.E.P.,  Joseph  W. 
Cone,  and  Malcolm  Pirnie  Engineers. 

b.  Design  Features  -  The  drawings,  correspondence, 
records  and  specifications  indicate  the  design  features  stated 
previously  herein. 

c.  Design  Data  -  There  were  no  engineering  values, 
assumptions,  test  results,  or  calculations  available  for  the 
original  construction.  Design  data  for  the  1968-1969  lowering 
of  the  spillway  is  included  in  Appendix  B. 

2.2  CONSTRUCTION 

a.  Available  Data  -  The  available  construction  drawings 
consist  of  a  set  of  plans  entitled  "Lake  Dawson  Dam-Spillway 
Modifications",  by  Malcolm  Pirnie  Engineers,  dated  June,  1968. 

b.  Construction  Considerations  -  Record  drawings  are 
available  for  the  1969  reconstruction  of  the  spillway. 

2.3  OPERATIONS 

Lake  level  readings  are  taken  daily.  To  our  knowledge, 
the  dam  spillway  capacity  has  never  been  exceeded.  No  other 
formal  operating  procedures  are  known  to  exist. 

2.4  EVALUATION 

a.  Availabilty  -  Existing  data  was  provided  by  the  State 
of  Connecticut  and  by  the  owner.  The  owner  made  the  facility 
available  for  visual  inspection. 

b.  Adequacy  -  Due  in  part  to  the  uncertainty  as  to  the 
actual  location,  composition,  and  depth  of  the  concrete 
corewall,  there  was  not  sufficient  detailed  engineering 
information  to  perform  an  in-depth  evaluation  of  the  dam. 
Therefore,  the  Phase  I  assessment  of  this  dam  must  be  based 
primarily  on  visual  inspection,  performance  history,  hydraulic 
computations,  and  approximate  hydrologic  judgements. 

c.  Validity  -  A  comparison  of  record  data  and  visual 
observations  revealed  no  observable  significant  discrepancies 
in  the  record  data. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  Findings 

a.  General  -  The  general  condition  of  the  dam  is  good, 
however,  inspection  did  reveal  some  areas  requiring  attention. 
The  reservoir  water  level  was  at  elevation  156,  10.8  feet 
below  the  top  of  the  dam,  at  the  time  of  our  inspection. 

b.  Dam: 

Crest  -  The  crest  of  the  dam  is  a  grassed  earth 
embankment  which  showed  no  signs  of  cracking,  settlement  or 
subsidence. 

Upstream  Slope  -  The  upstream  slope  is  covered  with 
hand  placed  riprap  and  is  generally  in  good  condition  as  shown 
in  Photo  1.  Riprap  is  rounded,  and  12  inches  or  less  in 
diameter. 

Downstream  Slope  -  A  view  of  the  downstream  slope  in 
Photo  2  shows  it  to  be  covered  with  sparse  vegetation.  In 
general,  its  condition  is  good  and  it  appears  to  be  stable.  No 
visible  signs  of  seepage  were  discovered  on  the  downstream 
slope.  In  an  area  approximately  75  feet  from  the  inlet 
structure,  there  were  observed  two  mounds  of  soil  with  very 
sparse  grasscover  at  1/3  and  2/3  of  the  way  up  from  toe  of  the 
dam,  respectively.  It  is  possible  these  mounds  were  formed 
after  the  installation  of  new  drain  pipes  during  1969;  they  do 
not  appear  to  present  a  problem  to  the  dam. 

The  toe  of  the  dam  is  covered  with  grass  (Photo  2). 
One  wet  spot  was  observed  at  a  central  part  of  the  toe  of  the 
dam  and  a  second  one  was  noted  along  the  bank  of  the  low  level 
outlet  discharge  channel.  The  operator  reported  that  the 
central  area  was  dried  up  two  or  three  years  ago  by 
installation  of  a  4  inch  PVC  drain  pipe  from  near  the  toe  of 
the  dam,  and  a  12  inch  cast  iron  pipe  from  the  drain  pipe  to 
the  low  level  outlet  discharge  channel.  At  the  intersection 
of  both  pipes  the  water  level  was  4  to  6  inches  below  the 
ground  elevation  (See  Photo  2),  and  the  discharge  from  the  12 
inch  cast  iron  pipe  was  approximately  60  to  100  gallons  per 
minute  at  the  time  of  our  initial  inspection.  There  is  a 
seepage  exit  point  near  the  left  bank  of  the  low  level 
discharge  channel,  approximately  30  to  40  feet  upstream  of  the 
steel  drain  outlet,  with  a  flow  rate  of  0.2  to  0.5+  gallons  per 
minute  at  the  time  of  our  initial  inspection  (Photo  6).  A 
subsequent  inspection  2  to  3  weeks  later  when  the  reservoir 
was  drained,  indicated  only  a  soft  wet  area  with  no  flow 
evident  from  the  seep,  nor  from  the  12  inch  cast  iron  drain 
pipe  further  downstream. 


Spillway  -  The  concrete  spillway  and  concrete  spillway 
channel  are  generally  in  good  condition.  In  the  inspection 
period  the  spillway  was  dry  and  the  reservoir  water  level  was 
27  inches  below  the  spillway  crest.  The  flashboards  failed 
and  were  taken  out  in  January  of  1979  and  never  replaced,  as 
reported  by  the  operator.  The  concrete  training  walls  have 
some  cracking  with  leaking  expansion  joints  in  the  left  wall. 
The  spillway  channel  slab  has  a  central  longitudinal  crack 
with  seepage'  from  the  bottom  of  the  slab  (See  Photo  9). 
Concrete  deterioration  is  located  along  the  crack,  caused 
perhaps  by  freeze-thaw  cycles. 

Discharge  of  approximately  4  to  6  gal. /min.  from  both 
6  inch  drain  pipes  from  beneath  the  channel  slab  was  observed. 
A  slight  seepage  flow  was  noticed  also  from  under  the  right 
side  of  the  slab.  There  is  a  substantial  1+  foot  deep  wash-out 
under  the  left  side  of  the  end  of  the  slab  (Photo  10).  This 
was  most  likely  caused  by  heavy  flows  passing  over  the 
spillway  during  past  years.  However,  there  was  no  cracking  in 
the  concrete  observed  at  that  location  on  the  spillway 
channel. 


Several  leaks  with  efflorescence  are  located  at  the 
left  stone  masonry  retaining  wall  adjacent  to  the  concrete 
spillway  channel  along  mortar  joints  and  in  drain  openings 
(Photo  8).  These  could  be  caused  by  both  seepage  from  the 
reservoir  and  by  natural  groundwater. 

c.  Appurtenant  Structures  -  The  concrete  intake  chamber 
of  the  upper  gate  house,  the  new  concrete  service  bridge  and 
the  low  level  outlet  concrete  headwall  (Photo  5)  are  in  good 
condition,  with  no  evidences  of  significant  cracks  or 
spalling. 

d.  Reservoir  Area  -  The  reservoir  area  is  bordered  on  the 
west  by  Conn.  Route  69.  The  area  surrounding  the  reservoir  is 
wooded  and  largely  undeveloped.  Recently  the  New  Haven  water 
Company  started  construction  of  a  new  treatment  plant  at  the 
extreme  upstream  end  of  the  reservoir,  which  required  partial 
draining  of  the  reservoir.  The  operator  reported  that  this 
work  would  be  completed  over  a  two  year  period. 

e.  Downstream  Channel  -  The  downstream  spillway  discharge 
channel  runs  into  a  channel  cut  into  natural  soil  and  rock 
formations.  The  natural  channel  bottom  is  covered  with 
various  sizes  of  boulders  and  cobbles  (Photo  3).  The  channel 
banks  are  steep  and  have  been  eroded  in  some  places.  Three 
seepage  springs  with  discharges  from  0.5+  gal. /min.  to  5+ 
gal. /min  were  discovered  on  the  rock  exposures  of  the 
downstream  spillway  channel  right  bank  at  a  distance  of  150  to 
200  feet  from  the  end  of  the  concrete  spillway  (Photo  4). 
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3.2  Evaluations 

Based  upon  the  visual  inspection,  the  dam  appears  to  be  in 
generally  good  condition.  The  following  features  which  could 
influence  the  future  condition  and/or  stability  of  the  dam 
were  identified: 

1.  Wet  areas  at  the  downstream  toe  of  the  dam,  the  water 
flowing  from  the  1?  inch  cast  iron  drain  pipe  from  one 
of  the  wet  areas,  and  the  water  level  at  the 
intersection  of  the  perforated  concrete  and  cast  iron 
pipes  could  be  indications  of  seepage  through  the  dam 
which  could  worsen,  especially  under  a  full  reservoir 
condition. 

2.  The  new  drainage  system  of  the  dam  installed  in  1968 
and  1969  should  be  inspected  at  the  manhole,  and  its 
condition  should  be  evaluated  by  maintenance 
personnel.  The  seepage  rate  at  the  outlet  of  the 
drain  pipe  should  be  monitored,  as  excessive  flow 
could  indicate  an  unsafe  condition  in  the  dam. 

3.  Leaking  cracks  in  the  concrete  training  walls  and  the 
spillway  slab  and  channel  should  be  sealed  and  the 
concrete  deterioration  (cracks,  potholes)  should  be 
repaired  to  prevent  a  further,  more  serious  deterio¬ 
ration  of  concrete. 

4.  The  wash-out  under  the  end  of  the  concrete  spillway 
slab  could  lead  to  serious  deterioration  of  the 
concrete  slab. 

5.  Uplift  water  pressure  in  the  foundation  of  the 
concrete  slab  of  the  spillway  channel  could  also 
damage  the  slab  if  not  properly  relieved. 


SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  REGPLATING  PROCEDURES 

Regulating  procedures  consist  of  operating  the  main  supply 
gate  and  inlet  windows  as  needed  for  water  supply  purposes. 
One  low  level  outlet  is  partially  opened  during  dry  periods  to 
provide  water  downstream.  Lake  level  readings  are  taken 
daily. 

4.2  MAINTENANCE  OF  DAM 

The  downstream  face  of  the  dam  has  a  cover  of  vegetation 
which  is  somewhat  sparse  in  some  areas.  Grass  is  cut 
regularly  and  brush  is  cut  twice  per  year.  In  addition,  the 
downstream  area  is  sometimes  grazed  by  sheep.  Three  years 
ago,  the  New  Haven  Water  Company  instituted  a  yearly  program 
of  inspection  of  all  their  dams,  including  Lake  Dawson  Dam,  by 
a  consultant  experienced  in  the  field  of  dam  inspections. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

Maintenance  of  operating  facilities  is  on  an  as-needed 
basis.  Gate  operating  mechanisms  are  greased  several  times 
per  year.  The  low  level  outlets  are  opened  once  a  year  for 
several  hours  for  flushing. 

4.4  DESCRIPTION  OF  ANY  FORMAL  WARNING  SYSTEM  IN  EFFECT 


No  formal  warning  system  is  in  effect.  Emergencies  are 
reported  to  the  New  Haven  Water  Company  office. 

4.5  EVALUATION 


The  operations  and  maintenance  procedures  are  generally 
good,  however,  there  are  some  areas  requiring  improvement.  A 
formal  program  of  operations  and  maintenance  procedures  should 
be  implemented,  including  documentation  to  provide  complete 
records  for  future  reference.  A  formal  warning  system  should 
be  developed  and  implemented  within  the  time  frame  indicated 
in  Section  7.1c.  Remedial  operations  and  maintenance 
recommendations  are  presented  in  Section  7. 


SECTION  5s  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 


a.  General  -  Lake  Dawson  is  used  as  a  storage  reservoir 
for  water  supply,  however  the  dam  is  a  high  spillage  -  low 
storage  project,  as  the  reservoir  storage  effect  on  the  PMF 
inflow/outflow  is  minimal.  Although  the  majority  of  inflow  to 
Lake  Dawson  is  from  the  outflow  of  Glen  Lake  and  Lake  Watrous, 
two  upstream  water  company  reservoirs,  the  regulation  of  the 
PMF  by  these  two  reservoirs  is  minimal  and  their  effect  on  the 
PMF  peak  inflow  to  Lake  Dawson  has  been  neglected  in  our 
computations. 

The  broad-crested  concrete  spillway  has  provisions  for  the 
installation  of  flashboards.  The  flashboards,  designed  to 
fail  under  two  feet  of  head  above  them,  were  in  place  until  the 
storms  of  January  1979,  at  which  time  they  collapsed. 
Although  the  owner  has  no  plans  to  reinstall  the  flashboards, 
some  attention  was  given  in  our  computations  to  the  hydraulic 
conditions  during  the  PMF  event,  both  with,  and  without  the 
flashboards.  It  was  concluded  that  operation  with  flashboards 
in  place  would  reduce  the  surcharge  storage  capacity  of  the 
reservoir,  however  the  spillway  capacity  will  not  actually  be 
reduced  due  to  the  design  of  the  flashboards  for  failure  under 
two  feet  of  head,  ie.  a  water  level  4.5  feet  above  the  spillway 
crest.  This  flashboard  design  failure  would  result  in  a 
discharge  of  approximately  1000  cfs. 

b.  Design  Data  -  No  computations  could  be  found  for  the 
original  design  of  the  dam.  Results  of  hydraulic  designs  were 
available  for  the  1969  spillway  redesign  and  construction, 
however  no  actual  computations  were  obtained  (See  Appendix  B). 

c.  Experience  Data  -  No  information  on  serious  problem 
situations  arising  at  the  dam  were  found,  nor  has  it  ever  been 
reported  that  the  dam  has  been  overtopped.  The  maximum  height 
of  water  over  the  spillway  crest  was  approximately  2.5  feet 
during  the  October  16,  1955  flood.  It  should  be  noted  this 
height  was  prior  to  the  redesign  of  the  spillway  to  its 
present  elevation  and  configuration. 

d.  Visual  Observations  -  Visual  inspection  does  not 
indicate  that  any  blockage  of  the  channel  would  be  likely. 
The  spillway  discharge  channel  immediately  downstream  of  the 
end  of  the  concrete  channel  is  a  nearly  vertical  sided  channel 
cut  into  natural  soil  and  bedrock  exposures.  The  channel 
curves  to  the  right  and,  under  heavy  flows,  will  be  subject  to 
erosion  along  the  channel  bank,  however  serious  blockage  of 
the  channel  due  to  this  erosion  is  not  anticipated. 


e.  Test  Flood  Analysis  -  The  test  flood  for  this  high 
hazard,  intermediate  size  dam  is  equivalent  to  the  Probable 
Maximum  Flood  (PMF).  Based  upon  "Preliminary  Guidance  for 
Estimating  Maximum  Probable  Discharge",  dated  March,  1978, 
peak  inflow  to  the  reservoir  is  20,100  cfs  (Appendix  D-2); 
peak  outflow  is  19,000  cfs  with  the  dam  overtopped  1.7  feet 
(Appendix  D-10).  Based  upon  our  hydraulics  computations,  the 
spillway  capacity  is  9,900  cfs,  which  is  equivalent  to 
approximately  52%  of  the  routed  Test  Flood  outflow. 

f.  Dam  Failure  Analysis  -  Utilizing  the  April,  1978, 
"Rule  of  Thumb  Guidance  for  Estimating  Downstream  Dam  Failure 
Hydrographs",  the  peak  failure  outflow  from  the  dam  breaching 
would  be  133,100  cfs.  A  breach  of  the  dam  would  result  in  a  20 
foot  high  wave  immediately  downstream  of  the  dam  at  the  house 
and  filtration  plant.  The  breach  outflow  will  enter  Konolds 
Pond  approximately  one  mile  downstream  rapidly  raising  the 
water  level  and  causing  Konolds  Pond  Dam  to  be  overtopped  by 
approximately  8  feet.  The  high  water  level  in  Konolds  Pond 
will  affect  at  least  10  residences  along  the  shoreline 
upstream  of  the  dam,  while  the  outflow  of  about  30,000  cfs 
from  Konolds  Pond  would  be  discharged  into  the  heavily 
urbanized  area  of  Westville  immediately  downstream. 


SECTION  6s  STRUCTURAL  STABILITY 
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6. I  Evaluation  of  Structural  Stability 

a.  Visual  Observations  -  The  visual  inspection  did  not 
disclose  any  indications  of  stability  problems.  The 
inspection  revealed: 

1.  Seepage  flows  probably  through  the  lower  zones  and 
foundation  of  the  dam  which  caused  the  wet  areas 
downstream  of  the  toe. 

2.  Seepage  flows  under  the  concrete  spillway  and, 
possibly,  through  the  left  abutment  adjacent  to  the 
spillway. 

The  seepage  could  lead  to  a  decrease  of  the  dam 
reliability  in  the  future  and  at  present  it  could  cause  a 
lessening  of  the  stability  of  the  spillway  structure  (uplift 
pressure)  and  accelerated  deterioration  of  the  spillway  by 
freezing  -  thawing  cycles  of  the  concrete. 

b.  Design  and  Construction  Data  -  The  design  and 
construction  data  is  not  sufficient  to  permit  an  in-depth 
analysis  of  the  stability  of  the  dam.  Data  available  does  not 
include  information  concerning  the  dam  cross-sections  such  as 
locations  or  configurations  of  the  concrete  or  masonry 
corewall,  nor  does  it  contain  information  on  the  properties  of 
the  foundation. 

c.  Operating  Records  -  The  operating  records  do  not 
include  any  indications  of  dam  instability  since  its 
construction  in  1890. 

d.  Post  Construction  Changes  -  The  post  construction 
changes  consist  of: 

1.  Construction  of  the  intake  gate  house  in  1920. 

2.  Construction  of  the  new  wider  and  larger  concrete 
spillway  and  spillway  channel  in  1969  to  provide 
capacity  to  pass  a  storm  in  excess  of  the  Westfield, 
Massachusetts  storm  of  1955. 

3.  The  material  excavated  during  the  lowering  of  the 
spillway  was  placed  adjacent  to  the  left  downstream 
toe  of  the  dam  and  to  the  right  of  the  spillway 
discharge  channel. 
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4.  Construction  of  the  fill  berm  placed  at  the  downstream 
slope  adjacent  to  the  lower  gate  house  and 

installation  into  the  berm  of  the  drain  pipe  system 
with  a  manhole  in  1969. 

The  new  gate  house  and  spillway  construction  yield 
increases  in  the  dam  stability  normally  associated  with 
increased  discharge  capacity.  Placing  excavated  material  from 
the  spillway  along  the  downstream  toe  will  increase  the  cross- 
section  and  hence  the  stability  of  the  structure,  provided  it 
does  not  cause  a  build-up  of  hydrostatic  head  within  the  dam, 
which  will  depend  upon  the  permeability  of  the  natural  on-site 
Plac®<3.  The  effect  of  the  berm  at  the  right  end  is 
similar?  in  this  case,  the  toe  drain  effectively  provides  an 
outlet  for  seepage,  thus  reducing  hydrostatic  pressures  within 
the  dam. 

e*  *-3mic  Stability  -  The  dam  is  in  Seismic  Zone  1  and 
according  to  the  Recommended  Guidelines,  need  not  be  evaluated 
for  seismic  stability. 


SECTION  7s  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 

7.1  Dam  Assessment 

a.  Condition  -  Based  upon  the  visual  inspection  of  the 
site  and  past  performance,  the  dam  appears  to  be  in  good 
condition.  No  evidence  of  structural  instability  was  observed 
in  the  dam  or  its  appurtenant  structures.  There  are  some 
areas  requiring  attention  including  the  seepage  problems  under 
the  embankment  and  the  concrete  spillway.  Recommendations  and 
remedial  measures  are  presented  in  Sections  7.2  and  7.3, 
respectively. 

Based  upon  the  "Preliminary  Guidance  for  Estimating 
Maximum  Probable  Discharges"  dated  March,  1978,  peak  inflow  to 
the  reservoir  is  20,100  cubic  feet  per  second;  peak  outflow  is 
19,000  cubic  feet  per  second  with  the  dam  overtopped  1.7  feet. 
Based  upon  our  hydraulics  computations,  the  spillway  capacity 
is  9,900  cubic  feet  per  second,  which  is  equivalent  to 
approximately  52  percent  of  the  routed  test  flood  outflow. 

b.  Adequacy  of  Information  -  The  information  available  is 
such  that  an  assessment  of  the  condition  and  stability  of  the 
dam  must  be  based  solely  on  visual  inspection,  the  past 
performance  of  the  dam,  and  sound  engineering  judgement. 

c.  Urgency  -  It  is  recommended  that  the  measures 
presented  in  Section  7.2  and  7.3  be  implemented  within  two 
years  of  the  owner's  receipt  of  this  report. 

d.  Need  for  Additional  Information  -  There  is  a  need  for 
more  information  as recommended  in  Section  7.2. 

7. 2  Recommendat ions 

A  registered  professional  engineer  qualified  in  dam 
design,  hydraulics  and  inspection  should  undertake  further 
studies  in  four  areas  pertaining  to  the  hydraulics  of  the  dam. 

a.  Based  upon  the  computations  in  Appendix  D,  the  dam 
spillway  capacity  will  be  exceeded  by  the  Test  Flood.  The 
owner  should  consider  initiating  more  sophisticated  flood 
routing  by  hydrologists/hydraulics  engineers  to  refine  the 
spillway  design  flood  figures.  A  study  should  be  undertaken 
to  determine  more  accurately  the  spillway  capacity  and 
overtopping  potential.  Recommendations  should  be  made  by  the 
engineer,  and  implemented  by  the  owner,  to  increase  the 
project  discharge  capacity  based  upon  the  more  sopisticated 
hydraulic/hydrologic  study. 

b.  Seepage  emanating  from  near  the  toe  of  the  dam,  both 
at  the  wet  spots  near  the  right  toe  of  the  dam,  and  the  seeps 
from  along  the  sides  of  the  spillway  channel  embankments  at 


r 
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the  left  end  of  the  dam,  should  be  monitored  during  dry 
periods  with  high  and  low  water  conditions  in  the  reservoir. 
An  assessment  should  be  made  of  the  origin  and  significance  of 
all  the  seeps  with  respect  to  fluctuations  in  the  reservoir 
water  level,  and  if  deemed  necessary,  recommendations  should 
be  made  for  the  control  or  elimination  of  some  or  all  of  the 
seepage.  The  assessment  of  the  seepage  should  attempt  to 
evaluate  the  permeability  of  the  dam,  its  foundation,  the 
spillway  base,  and  the  left  abutment  by  determining  relative 
amounts  of  seepage  through  each. 

c.  An  assessment  should  be  made  of  the  uplift  pressure 
periodically  being  exerted  on  the  concrete  spillway  channel 
slab.  The  adequacy  of  present  measures  designed  to  relieve 
the  uplift  pressure  should  be  examined,  and  if  needed, 
recommendations  should  be  made  to  further  reduce  uplift 
pressures  and  to  prevent  seepage  from  surfacing  through  the 
concrete  slab. 

d.  A  program  should  be  developed  to  repair  leaking 
expansion  joints  and  cracks  in  the  concrete  spillway  and 
spillway  slab. 

7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures  -  The  following 
measures  should  be  undertaken  within  time  frame  indicated  in 
Section  7.1c,  and  continued  on  a  regular  basis  where 
applicable. 


1.  Round-the-clock  surveillance  should  be  provided 
by  the  owner  during  periods  of  unusually  heavy  precipitation. 
The  owner  should  develop  a  formal  warning  system  with  local 
officials  for  alerting  downstream  residents  in  case  of  an 
emergency. 

2.  A  formal  program  of  operation  and  maintenance 
procedures  should  be  instituted  and  fully  documented  to 
provide  accurate  records  for  future  reference. 

3.  The  New  Haven  Water  Company  has  instituted  a 
yearly  program  for  inspection  of  all  their  dams,  including 
Lake  Dawson  Dam,  by  a  consultant  competent  in  the  field  of  dam 
inspection.  This  program,  which  has  been  in  effect  for  the 
past  three  years,  should  be  continued  in  the  future  on  a 
technical  basis  and  should  include  the  operation  of  the  low 
level  outlets. 

4.  The  wash-out  under  the  spillway  channel  slab  end 
should  be  filled  with  suitable  material  and  compacted  to 
increase  the  stability  of  this  zone.  Areas  of  settlement  or 
erosion  behind  the  spillway  training  walls  should  also  be 
filled  in. 
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7.4  Alternatives 


•  • 


This  study  has  identified  no  practical  alternatives  to  the 
above  recommendations. 
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Inventoried 
By  tMfo 

Date  'S  MAY  V^<o4* 


SUPERVISION  OF  DAMS 
INVENTORY  DATA 


Name  of  Dam  or  Pond  t-A  K£ 

Code  No.  _ WS  2-3. _ 

Nearest  Street  Location  (?Q Q Tt- 


Town 


*QooP  Bat  ft  6-T 


U.S.G.S.  Quad.  MuVO  UA>J£/V _ 

Name  of  Stream  tOC  ST  lUv/iTM. _ _ _ _ _ 

Owner  MtTut  MAVAT A/  uM~rg: ft  Com^AaJ / _ 

Address  lOo  C(1qvaJ\J  STREET* _ 

f^C^J  UA\/£/v* 


2  -  ^  K  •  7 


l~/\+ 


7//^  . 


Pi 


Pond  Used  For 


V/OATlTR.  SofPjO 


Dimensions  of  Pond:  Width  t°°°  PcVT  Length  *5°°°  FC^T  Aren  <AC-ft£.* 

^  /'O 

Total  Length  of  Dam  »Qo  F<*£T' _  Length  of  Spillway^^'5r  F££"T 


Location  of  Spillway 


£A  ST  £TA0l> 


bA(A 


Height  of  Pond  Above  Stream  Bed 


Height  of  Embankment  Above  Spillway  ( o  FC£T* _ _ 

Type  of  Spillway  Construction  Co/Njcftc  T£~ _ 

Type  of  Dike  Construction  EARTH  .  &tP-  tflAP  oQ! 


Downstream  Conditions  AJcvsj 


Summary  of  File  Data 


iVc/s/ 


Remarks 


Would  FnJ  1  t»v**  Cnnr.e  Dainngp?  _  Yc^S  _  ___ 


Class 


NEW  HAVEN  WATER  COMPANY 
STATISTICS  ON  DAMS* 


NAME 


Dawson 


SUPPLY  SYSTEM 

West  River 

LOCATION 

Woodbridge 

DATES:  ORIGINAL 

CONSTRUCTION 

1889-1890 

ADDITIONS 

,  ALTERATIONS 

1919-1920; 

1968-1969 

r 

MEAN  HIGH  WATER 
ELEVATION 

LENGTH 

CREST** 

164.0 

1000*  Ft. 

• 

TOP  OF  CORE  WALL 

SPILLWAY 

157.50 

110  Ft. 

B.  0.  AXIS 

117.0 

2@  240  Ft.  each 

- 

BED  OF  RIVER 

116* 

DEEPEST  FOUNDATION 

109* 

FREEBOARD:  CREST  TO  SPILLWAY 


6.50  Ft. 


CREST  TO  TOP  OF  CORE  WALL _ 

HEIGHT:  CREST  TO  BED  OF  BROOK  _  48*  Ft. 


CREST  TO  DEEPEST  FOUNDATION 


55*  Ft. 


TYPE 


Earth  and  Concrete  Corewall 


TOP  WIDTH- -MAX.  BOTTOM  WIDTH  (Ft.). 
UPSTREAM  SLOPE  H/V _ 2/1 


18*  —  200* 


DOWNSTREAM  SLOPE  H/V 


2/1 


TRIBUTARY  WATERSHED  (Square  Miles)  13.0 
RESERVOIR  AREA  (Acres) _ 69.5 


RESERVOIR  TOTAL  STORAGE  (M3). 


352 


RESERVOIR  USABLE  STORAGE  (MG) 


237 


*See  individual  sheets  for  more  details 
**Crest  Length  includes  spillway 


Date  8/12/74 


B-5 


_ • 


• _ • 


ic:  n  n  c 


H  :>rci 


uc  Celt. 


iqt>&  -tqo 


IUPPLY  SYSTEM 


U6  sf  KlVG.\ 


ATE  OF  CON/ STRUCT  I OW 

C^lSlNlAL  1881-1870-  (Q  ■' A  detonshtar*  ‘fair  b et/s-e _ 

*  RrHER  lilTiil2-0..-  Up&tf&ap L  fbj^Vgj  &^'£h*t<S£.J2P n^hyuL^Q 


f!st.rtJ>A  ?*&>!/! (AJCi C4  C*\\cQ  ?kt>  l  ll rsir>_  n  rts*/ 


Ooa  u  a r\ 


VOXfiC' 


inn  a.  D •<?r*'*w  Q.fc\in  a.  be 


A/YxkiVtfMmon  ■/_  A/ cue-  exxh  n\ 


1 T ‘1-192.0  ALr>£?.T  BMill. _ 

I ?/- §jJW[  Malcolm  Pis  me  (rTisiOREg 5 

ELEVATION 

CREST  /&Y.0  M  M-W. _ 

5:  illway  iSJ.So  m.h.w, _ 

Ay  IS  of  B.o  //7  ti/ItJJ.  . 

c  o  of  riuer  j-  n(c  mi\o 


PCEPEST  FNDN,  J109H.H.W. 


7,  contractor 


Kj  otu1  Hffv/Cb  V0<3.t<?.  v*  Cowp^K  <r 
*  T/>r  hcu^noJli  Contsiruc-j'icm*  Carpi 

LENOTU  (Fed)  Misc. 

d  / 000  _ 

_ //£ _  Too  of  •jr/g.A 

jtmo' C&c.h _  £ -3  6*  C*.!/ B/f ipeffs 


!  *. 

HEIGHT  FROM  BED  OF  BROOK 

±  HB 

Fctf 

|r~. 

HEIGHT  FROM  DEEPEST  FOOMDAT 10N 

±  ss 

Fcei  - 

If. 

top  width 

3:  1 8 

F&ef 

1  , 

maximum  width  at  bottom 

±  200 

IT 

UPSTREAM  SLOPE 

2  Hoy.  /  Vetr. 

ItL 

down/stream  SLOPe 

•  *  •(  M  «l  W 

— 

p 

l  . 

Free  board  -  Spillway  to 

ceesr 

f.sr 

F<»>2  ' 

-  Spillway  to 

TO  P  OF  £OPFwALL 

i.i 

F<2.<M 

I  I 

2  o'. 


MlSC.  DATA  . 

X  Zese\fuot\~  CApacrly  iv\c'f&cs<?,d  2 1,  83c,  707  <?sillcr* 
cv\d  Sal-e  of  Jl/7-,  7*^/5*  c.u6tc.  tAtVid s  of  s&nc?,  rtw 
ho u2^lcms  IV6  6  ~  196?  Qe.  Dcuuson  5 pi'// 

1311=— kM_gpD PJidrncj  •  _ 


3C,  707  <?<*? II (fr I S  h *U  K<TMv?  enscif' 
o  f  5 &v\cr,  Cirque,  f  Ci  n of 
)qmjso  r\  S  Pi’//  gjcu(  re  { y~t<J  t  n: 


WATERSHED  TRIBUTARY  To! 

OP  STREAM  VANS  _ 

TM  15  "DAM  _ 

Total  Watershed  triqo tar y  7*0  this  dam 


I2,t  Sy. 

0 Sy.  M/‘ 
/3.U  So.  Mi- 


RGSERVO/E  area  AT  FLOW  UUE  _ 4^.5*  AcraS 

RESERVOIR  CAPACITY  at  flow  l IUE  _ _ t  ^>52  M.'l.  Go 

EeseRvo/e  usaBLG-  capacity  fro  Uve*/-  ou.HeriTopii''  2-37  M;i.6g.- 


‘UP  STREAM  DAMS 


>rty  tn\.  ^<V)i7f?tv 


J  P>mrh<?nc>  T)  C/JH  <7M<^ 


< 


To:  Hi.  A.  L.  Curb  m.  Jv. ,  President 
Pro*:  Joseph  A.  Howard,  Chief  Kncineei 

Re:  West  River  We  tar  sited. 

flood  c.xidlt tone  m  19V.,  «t  end  upstiee*  from  the  Whai.ey  Avenue 
hrt'gc  inWeetvli.e,  generally  aiti  touted  t<>  the  Waal  Rivet,  actually  wer« 
i !>•  tt-enll  ot  live vy  storm  iumIU  Inn  aevaiai  watershed*: 

West  Siva  ,yu.n  vest  and  a.  i.tli  of  West  rtock,  #vcm(‘i<,  y  pasting  ,-nder 

th*  Wlia  t  i  ey  Avt.ut  bridge. 

% 

2.  An  area  atat  i  ir.g  at  ilie  Tala  Coif  Course  ponds  and  extending  north  to 
the  Fountain  .'•treat  •  Whalley  Avenue  area,  dialling  to  Weat  River. 

j.  Wlmetgreen  Biook  lying  east  of  Weat  Sock.  It  enters  West  Siver  about 
bt>0  fret  north  of  the  Whalley  Avenue  bridge. 


✓  •* 


» 


» 


» 


> 


A.  Pam  Brook,  east  of  Weat  Sock,  starting  about  one  ells  north  of  Paradise 
fur <  11  Heads i  aid  draining  south  Into  Wlntargraan  brook  shout  1900  fe«t 
southeast  ot  it. a  Rp  rings  ids  Home. 

*.  An  uaiiassed  brims  lying  between  3  and  4  above,  which  etarta  about  one-half 
a:  r  will  of  Paradise  Park  in  Hamden  and  drains  south  Into  Vlntargraan  Brock 
at  a  p>»nt  In  tie  Brookelds  Housing  area  of  flaw  Haven. 

c,  Bea  v«  i  p,.n  •  vitet  shed  which  atietchea  approximate!  y  from  Arch  Street  in 
Haa .  «  .  south  to  Cotfe  Street  in  New  Haven.  fhe  brook  from  Reaver  Pond  runk 
a .  .it  boost ,  enter  In*  «•  liitergreen  Brook  about  'i\Xi  fe«t  north  of  the  Whalley 
Av«  .ue  bridge. 

The  wetereiieds  tributary  to  the  Whalley  Avenue  bridge  total  29.3 
a«|u«ie  til  la*  which  I  have  broken  down,  for  analysts,  into  three  main  areas: 

Notth  of  and  tributary  to  Dawson  Daa  13.9  ig,  ail. 

"  "  Wlntargraan  Dam  1.3  aq.  ml. 

Remaining  watershed  13.9  aq.  ai. 

Total  29.3  aq.  ml. 

The  keu  Haven  Water  Company  erwne  apt  i  oalmata I y  one  square  alls  of  the 
l.b  square  miles  of  watershed  Ltlbuiary  to  Lake  Wi-itergrsan  and  about  S  square 
miles  of  the  13.9  equate  mile*  of  watershed  tributary  in  Lake  Devaon .  The 
balance  is  owned  by  >trmrs.  The  Cu«*>any  owned  .end,  used  for  water  Supply 
purposes  only,  and  vail  forested,  has  not  com.  looted  to  any  incraaaa  in 
flood  tunoff.  in  fact  th#  Company's  forestry  program  baa  effected  soma 
dec r aase  1r  th*  rata  of  atom  water  runoff  from  the  laud, 

a 


Th*  balance  of  th*  land  owned  by  others  ad  draining  to  th*  Wh*ll*y 
Avenue  bridge  h*a  bean  and  wilt  continue  to  >«  developed  for  housing,  schools, 
iud  stiy  and  collagaa.  Tliali  icofe.  driveways,  streets  arm  parking  areas 
Incieast  lha  amount  end  rate  of  atum  water  runoffs  end  atuim  water  sewers,  where 
t  :ista  i .  ed,  accelerate  ti.e  runoff. 


•  _ •  . _•  • _ • 
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Our  reservoirs  generally  start  to  go  down  early  In  June  and 
continue  to  go  down  until  lets  In  the  year.  About  bell  tne  year's^ refilling 
starts  about  the  Middle  of  Novaabar  end  about  ttie  Middle  of  December  the 
rest  of  the  years.  Occasionally,  as  recently  experienced,  our  reservoirs 
start  to  refill  in  January  and  very  occasionally  in  February.  CXir  reservoirs 
thus  are  in  a  position  during  the  hurricane  season  to  receive  end  retain  a 
large  portion,  end  aomatlaas  all,  of  the  stom  runoff  fioo  the  15. A  square 
Miles  tributary  to  then. 

la  August  1955  hurricane  Connie,  followed  by  Dianne,  brought  heavy 
rains  to  this  arse.  Dianna  caused  conaidarabla  damage  In  Milford  end  the 
lover  Naugatuck  Valley.  In  the  period  August  8  to  14  inclusive  rainfall  at 
Lake  Dawson  totalled  4. 14”.  On  August  18  and  19  hurricane  Dianna  brought  an 
additional  8.67  .  In  one  24  hour  period  4.87"  fall  at  Dawson. 

*  I 

la  this  extended  atom  period  our  reaarvolra  received  and  retained 
477  Million  gallons  of  Mater.  Clan,  Wet roue ,  Chamberlain,  fte teeny  end  Winter- 
green  retained  ell  the  runoff  reaching  then,  allowing  nothing  to  go  downatreen. 
Dawson,  on  August  19th,  with  its  snail  tributary  watarshed  of  0.8  sgUsra  alias, 
finally  filled  but  the  depth  of  flow  over  the  spillway  was  only  one  half  an 
inch.  The  date  it  Hated  herewith: 


i 

■ 


r 


k 


Before  the 

Stoma 

After  the  8toi 

res 

teearvolr  Laval 

Million  gala, 
to  fill 

teearvolr  Level 

Million  gala.  • 
to  fill 

• 

Dawson 

down  O'  1/2" 

1 

Full 

0 

Clan 

21*  J- 

140 

domn  10'  3" 

81 

wa trout 

•• 

20V 

"  2 '  7" 

86 

Chamber  la  in 

fcvty 

184 

4*  10" 

49  _ _ _ 

Bethany 

down  4  *  6” 

ns 

Fu.  i 

0  .  • 

• 

W intsrgraan 

6*  6*  88 

To  tale  7 1 S 

down  2'  5" 

25 

241 

Aaerunt  retained  718  •  241  *  477  Million  gallons. 

In  addlt ion  shout  9  Million  gallons  par  day  throughout  the  entire  atom  period 
vet  also  utilised  for  water  eupply  purposes. 


The  heavy  stom  on  October  l*  Co  17  Inclusive  in  1955  produced  floods 
end  considerable  damage  In  the  Weatville  area.  Our  rein  gauge  at  Dawson 
registered  8.94”  of  rainfall  in  this  period.  Of  this  5.85"  fall  In  ona  24  hour 
parted  alone.  Our  reservoirs  wars  all  full  after  this  stom  but  prior  to 
filling  they  stored  end  retained  25fnlliion  gallons  of  water  as  shown  In  the 
data  ba'.ow; 


Dawson 

Glen 
Vatroua 
Chaiber lain 
gethany 
Wlntergrean 


taesrvolr  level 
over  0;  1/2- 

down  5 '  l" 

..  2 .  6.. 

«  9'  4.. 

"  o'  i nn 
"  y  3" 


HU  lion  gals,  to  fill 
0 

45 

83 

89 

2 

_3J 

2!>f 


la  addition,  at  the  height  of  the  atom  water  runoff  our  reservoirs 
taoporarlly  stored  215  Million  gallons  additional  above  their  spillway*, 
preventing  even  higher  flood  levels  down  streen  by  ralaasl.ig  thl*  over  * 


-_«L  -  • 


A 


• _ • _ • 
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Vw'  irMtir  period  of  tin.  The  date  la  hersvith:  »  • 


Death  above  Soil Ivey 

Surface  Acres 

Acre-fast 

Kill ion  tala. 

Davson 

2'  y. 

71 

172 

33.3 

Clan 

2*  7" 

27 

70 

22.4 

Hatrous 

1*  ll" 

110 

211 

44.1 

Chamber lain 

2*  0" 

37 

74 

23.9 

• 

Bethany 

O’  11" 

104 

97 

31.3 

Vintargraae 

l*  0" 

44 

44 

14.1 

213.3 

The  effe cc  of  reservoir  storage  above  the  a pH  Ivey  level  on  dovna trees 
|  flood  condition#  can  be  chackad  by  coopering  tha  flood  runoff  fro*  the  reservoir- 

controlled  va tar abode  vltb  that  of  tha  other  vatarahada  aa  follow#} 


1 .  Proa  1«V  level  record#  (depth#  on  spillway)  I  have  computed  that  at  peak 
runoff  approtlawtaly  1423  cubic  feat  per  second  ware  pasting  our  Davsoe  end 
Ulntargraan  daea.  For  tha  13.4  eg.  alias  of  tributary  veto robed  this  Is  an 
average  runoff  rate  of  92  cubic  feat  par  seeond  par  square  alia  of  watershed. 
(Sep tender  1934  hurricane  runoffs  vara  in  tha  40  to  10  range). 


is 


K 

L 
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1.  Tha  peak  flov  under  tha  Whallay  Avenue  bridge,  coaputad  by  Consultants  for 
tha  State,  vaa  3.323  cubic  feat  par  second.  Subtracting  above  1423  cusec.  leaves 
2,100  ousec •  contributed  by  tha  remaining,  uncontrolled  13.9  square  el las  or  at  9 

an  average  runoff  rata  of  131  cubic  fast  par  sac.  par  equare  alia. 

Peak  runoff  rata  free  tha  uncontrolled  portions  of  tha  vatarahada 
therefore  vaa  about  30  par  cant  higher  than  frov  tie  controlled  vatarahada  for 
this  particular  store.  This  la  pot  surprising  when  you  consider  tha  absence 
of  large  reservoirs  and  tha  large  aattunt  ot  Lepervloue  surface#  in  the  buLlt  up  • 

presidential,  coaaaiclal,  school  and  indue  trial  areas. 

Consultants  for  the  State  reported  that  a  48  inch  dlaaetsr  saver 
suspended  under  tha  floor  of  tha  bridge  restricted  tha  flov  area  of  tha  bridge, 
accentuating  flood  conditio.)#  up a trace,  in  order  to  pass  the  coeputed  possible 
flood  flov  at  this  point  -  larger  than  tha  3,325  cusec.  -  tha  Consultants  S 

rccoccsandod  that  tba  saver  ba  replaced  vitb  a  siphon  under  West  Elver  and  that 
additional  vatervay  capacity  be  provided  by  vldenlng  tha  bridge. 


Since  Ciia  flood  Nov  Haven  Veter  Coepany  has  raised  Chaaberlelu  Daa 
35  fast  increasing  it#  storage  (roe  144  Billion  gallons  to  89v  nil  lion  gallons. 
Thus  in  the  *fugure  additional  apace  hat  bsan  provided  to  store  and  retain  flood 
runoffs . 


Vhlle  Coapany  uvned  land  vlll  r tea  in  vail  forested,  retaining  no real 
yield  and  runoff,  tba  areas  ovned  by  others  vlll  continue  to  be  developed  for 
other  uaaa  -  usee  which  vlll  Inevitably  Increase  tha  amount  of  atom  ruoolf 
and  tha  rajLe^ot_xunof f '  ~  ~  .  ~ 

*  i,  i  -t  .r'l  __ 
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NEW  HAVEN  WATER  COMPANY 

M«W  MAVBN.  CONNECTICUT  OOBOO 

7*/  HA 


April  12,  1965 


Hr.  Joseph  W.  Cone, 
Civil  Engineer, 

124  Haveoeyer  Place, 
Greenwich,  Conn. 


:>i  i  5  '  I  1  n'<  ^  “i/nA  • 


Dear  Mr.  Cone: 


f  ol  l(*wl  n»: 


Hedferrlng  to  your  letter  of  April  2,  1965,  we  encloa^Jbc  _ • 


1.  Data  fonts  for  Chaabarlaln,  Glen,  Bethany,  Watroua  and  Dawson  Daaa. 

2.  Plans  for  above  daas. 

3.  Sanitation  asp  showing  Halts  of  watershed  tributary  to  abeve  daas. 

In  the  peiiod  froa  1937  to  the  present,  depths  over  the  aptllwaya 
oi  the  above  daaa  In  aoat  cases  have  been  less  than  one  foot. 


Our  rain  gauge  at  Lake  Dawson  recorded  a  total  of  4. <4"  :n  the 
August  8  -  14,  1955  stora.  It  recorded  6.6’"  on  August  18-19,  1955.  in 
one  24-hour  period  rainfall  totalled  4.8/'".  None  of  the  runoff  went 
downs treaa  but  Lake  Dawaon  was  hill  at  the  end  of  the  atora. 


The  Lake  Dawson  rain  gauge  recorded  8.84"  of  rain  in  the 
October  14-17,  1955  stora,  or  which  5.85"  fell  in  ono  24-hour  period. 

This  stora  filled  the  four  upstreaa  reservoirs.  Haxlaua  depth*  on 
spillways  occurred  on  October  16,  1955  and  are  recorded  on  the  data  foraa. 

Chaaberlaln  Daa  was  raised  in  1958-1959  and  a  new  larger 
spillway  was  provided.  Storage  was  increased  froa  tha  original  164  ailllon 
gallons  to  the  present  894  ailllon  galloos. 

If  you  will  let  ae  know  when  you  wish  to  aakc  a  field  ioepdctloj, 
T  will  be  glad  to  auike  the  necessary  arrsngeaenta. 

Youia  vary  truly, 

NEW  BAVIN  WATER  COMPLY 


-  i-J  t x 


foaapk  A.  Novato 
Chief  Engineer 


• _ # 
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Civil.  UMlNnR  IBM 

1*4  HAVCMBVM  Puci 
Gnmnwicm.  Connecticut 

OMM 

June  26,  1965 

Mi*.  William  P.  Sander 
Water  Beeouroea  Commission 
State  Office  Building 

Hartford  15,  Conn,  Re:  Dams  #35  -  1  to  5 

New  Haven  Waiter  Co, 

Dear  Mr.  Sander: 

# First,  I  apologize  for  not  completing  this  assign¬ 
ment  more  promptly;  reasons  being  that  a  low  quality 
virus  for  over  a  month  left  me  with  no  pep  mentally  or 
physically,  and  delays  in  obtaining  certain  plans  and 
information. 

The  assignment  was-  *we  would  like  to  know  the 
present  condition  of  these  dams"  -  Bethany  -  Watrous  - 
Dawson  on  West  River  and  Chamberlain  -  Glen  on  Sargent 
River,  a  tributory  to  West  River  above  Dawson  Dam, 

In  my  opinion,  the  " condition"  of  these  dams  is 
good  as  regards  masonry  of  the  thro©  masonry  gravity 
dams  and  the  upkeep  of  two  earth  embankment  dams. 

But  as  regard  to  whether  or  not  the  dams  are  safe, 
particularly  as  regard  spillway  capacity,  my  opinion  is 
as  follows: 

35-1  Be  than y  Spillway  is  inadequate.  However  a  thin 

sheet  over  a  length  of  990'  will  do  comparatively 
little  damage  except  to  highway.  The  gravity 
section  is  safe. 
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Mr.  William  P.  Sander 
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35-2  Watrous  Generally  same  remarks  as  for  Bethany. 
35-3  Chamberlain  Spillway  is  adequate  in  every  respect 
as  Is  the  dam.  It  Is  reassuring  to  find  a  spillway 
that  will  carry  1525  cfs  per  sq.  mi.  on  l+.l  sq.  mi. 
Note  Items  #26  &  28  on  Data  Shoe t, 

35-4  <flen  Spillway  is  nowhere  near  adequate.  In  fact, 
Oot.  *55  flood  nearly  overtopped  earth  section  at 
loft  or  east  abutment.  Section  of  dan  is  safe. 

Right  abutment  should  be  raised  to  protect 
highway. 

Left  abutment  should  be  investlgated:- 

(a)  To  determine  whether  or  not  there  is  a  oore 
wall. 

(b)  Possibility  of  emergency  spillway  or  fuse 
plug. 

(c)  Note  Items  #26  !e  28  on  Data  Shoot. 

35-5  Dawson  Present  spillway  is  entirely  Inadequate 

tw  carry  probable  floods  of  the  present  and  future. 
In  fact,  the  dam  would  have  been  overtopped  if 
certain  saving  factors  had  rot  been  present  in 

Oct.  1955. 

(a)  Not  an  oxcessivo  rainfall,  only  about  R  of 
50  yr,  (Compare  with  precipitation  graphs) 

(b)  Several  of  reservoirs  were  below  FL  (See  data 
notes  by  Navaro  which  you  have) 
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(c)  Flood  Q  *55  at  Dawson  of  about  2100  cfs  has 
an  R  value  3*8  (2100  7  580)  equivalent  to 
120  yr  on  old  Conn*  curve  and  55  y r  on  re¬ 
vised  1965  curve.  (See  graph  PL  13) 

Items  #26  &  28  on  Data  Sheet  are  particularly 

illuminating* 

% 

It  doos  not  need  a  lively  imagination  to  visualize 
what  would  happen  to  Westville  and  New  Haven  if  Dawson 
should  be  overtopped;  Norwich  failure  would  be  peanuts 
comparatively. 

A  brief  discussion  of  pertinent  data  and  situations 
follows.  Also  there  are  prints  of  sections  of  dams, 
precipitation  graphs  and  various  other  graphs  that  I 
uood  or  are  pertinent  to  this  investigation  for  general 
information  or  checking  purposes* 

Please  excuse  the  lnfomality  and  crudness  of  the 
matter  submitted,  the  objective  being  to  reduce  costs  to 
the  minimum. 

I  would  observe  that  Mr.  Navsro,  Mr.  Ferris  and  Mr* 
Reynolds  of  the  New  Havon  Water  Co.  were  most  cooperative 
as  was  Mr.  Thomas  of  the  U.C.  Geological  Survey, 

My  recommendation  is  that  th*  Now  Haven  Water  Co. 
be  advisod  that  their  consulting  engineers  should  inves¬ 
tigate  the  entire  system,  with  particular  emphasis  on 
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Mr.  William  P.  Sander  -4-  June  26,  *6$ 

conditions  at  Glen  and  Dawson,  and  submit  corrective 
measures. 

Yours  very  truly, 

*  '  ''  i,'  /'/.<  - 

JWC/dr  J.  W.  Cone 

Enc  s  Part  II 

Photos  (11) 
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July  15,  1 9&fr;.T[  W/.lER  kESQUF 


Mr.  Williaa  Wise,  Director, 

Water  Resources  Comal ss ion, 

State  Office  Building, 

Hartford  15,  Conn. 

Dear  Mr.  Wise: 

As  promised  ve  are  writing  to  report  progress  to  date  on  the 
studies  of  our  West  River  System. 

Oyr  consultants,  Malcolm  Pirnie  Engineers,  have  >athered  all 
available  data  concerning  the  1955  hurricane  storms  and  the  characteristics 
of  the  West  River  and  Sargent  River  watersheds,  reservoirs,  and  dams.  This  t 
information  has  been  supplemented  by  a  field  investigation  by  them. 

They  are  using  the  unit  hydrograph  method  of  analysis.  Their 
first  step  is  to  reconstruct  one  of  the  1955  storns  and  route  it  through 
the  watersheds.  If,  by  this  procedure,  they  can  produce,  within  reason, 
the  conditions  which  were  observed  at  the  various  dams  during  the  1955  I 

storms ,  the  characteristics  of  the  unit  hydrograph  and  the  procedure  can 
be  considered  verified. 

With  the  procedure  verified,  they  plan  to  route  a  100-year  storm 
and  a  1000-year  6torm  through  the  reservoir  s, stems.  The  results  of  these 
runs  w-'ll  be  used  to  determine  what  improvements  to  recommend.  Stability  ' 

analyses  will  be  made  after  the  design  hydraulic  condition*  have  been 
determined. 

To  date  our  consultants  have  completed  thrlr  general  hydrologic 
investigations;  have  constructed  unit-hydrographs  to  be  used  with  the 
drainage  areas  tributary  to  each  dam  and  reservoir;  have  selected  and 
arranged  rainfall  data  to  be  used  for  the  1955  storm  and  for  the  100-year 
and  lOgO-ycar  storms  and  have  computed  in-flow  hydrographs  into  each  of  the 
res*  vvoirs  for  the  19JTf  storms.  Rating  curves  are  being  computed  for  each 
spillway.  When  these  computations  arc  completed  the  1955  storm  will  be 
routed  through  the  system  in  order  to  verify  the  procedure. 

Our  consultants  advise  that  thei.r  f  i  tin  1  report  should  be  ready 
by  the  end  of  September. 
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NEW  HAVEN  WATER  COMPANY 
NEW  HAVEN ,  CONNECTICUT 


REPORT  ON 

FLOOD  FLOWS  AND  SPILLWAY  CAPACITIES 
WEST  RIVER  SYSTEM  DAMS 

JANUARY  1967 


MALCOLM  PIRNIE  ENGINEERS 
Office  Park 
226  Westchester  Avenue 
White  Plains,  New  York  10604 
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I.  PURPOSE  AND  SCOPE 


On  June  26,  1965,  Mr.  Joseph  W.  Cone,  Dam  Consultant  to 
the  Water  Resources  Commission,  reported  to  the  Commission 
the  results  of  an  assignment  by  the  Commission  to  study  the 
present  condition  of  the  dams  owned  by  the  New  Haven  Water 
Company  on  the  West  River  and  its  tributaries.  Mr.  Cone's 
report,  which  will  be  summarized  later,  was  not  intended  to 
be  a  comprehensive  study  of  the  dams  in  question.  It  indi¬ 
cated  that  spillway  capacities  on  four  of  the  five  dams 
concerned  were  less  than  considered  desirable,  and  recommended 
that  a  more  detailed  engineering  study  be  made  by  the  Company 
to  determine  deficiencies,  if  any,  and  the  necessary  cor¬ 
rective  measures. 


Subsequently,  Malcolm  Pirnie  Engineers  was  authorized  to 
study  the  adequacy  of  all  spillways  in  the  West  River  system 
and  make  recommendations  as  to  changes  and  additions. 
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II.  DAMS  INVESTIGATED 

The  dams  under  investigation  store  water  for  the  West 
River  or  Woodbridge  system  and  are  located  on  the  West  and 
Sargent  Rivers  of  Connecticut.  The  dams  impound  runoff 
from  a  total  drainage  area  of  13.6  square  miles,  the  southern 
extremity  of  which  lies  approximately  one  and  four-tenths 
miles  north  of  the  New  Haven  city  line.  The  system  has  a 
yield  of  about  10  million  gallons  per  day. 

The  following  tabulation  contains  pertinent  data  con¬ 
cerning  the  dams  and  reservoirs  studied. 


Bethany 

Watrous 

Chamberlain 

Glen 

Dawson 

Date  Built 

1892- 

1931 

1914 

1899- 

1959 

1907 

1889 

Drainage  Area  S.M, 

i 

• 

Direct* 

3-8 

3-3 

4.0 

1.7 

0.8 

Total 

3.8 

7.1 

4.0 

5.7 

13.6 

Res.  Cap.  MG 

650 

725 

894 

197 

325 

Res.  Area,  Acres 

105 

109 

102 

26 

69.5 

Spillway  Data 

Elev.,  MSL 

;/3  i 

432 

r'l  * 
224' 

398  ~ 

l  L 
220 

137r5 

Freeboard,  Ft. 

4.25 

5.0 

12.0 

4.0. 

6.0 

Length,  Ft. 

80 

70 

50 

40 

80 

•Does  not  include  drainage  area  above  upstream  dam. 

Additional  data  are  as  follows: 

Bethany  -  Gravity  masonry  section  built  in  1892,  faced  with 


concrete  in  1931*  Downstream  embankment.  Spillway  on  dam 
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crossed  by  bridge  of  limited  headroom.  Downstream  channel 
not  limiting. 

Watrous  -  Lies  two  miles  downstream  from  Bethany  Dam 
on  West  River.  Watrous  is  a  gravity  concrete  section  with 
an  earth  embankment  on  the  downstream  side.  Its  spillway  is 
not  obstructed  and  the  channel  leading  from  the  spillway  is 
not  limiting.  Watrous  Dam  is  about  0.6  miles  upstream  from 
Lake  Dawson. 

Chamberlain  -  Chamberlain  was  built  of  earth  on  the 
Sargent  River  branch  of  the  West  River,  with  a  masonry  core 
wall,  in  1891.  It  was  raised  35  feet  and  a  new  spillway  was 
constructed  in  1958-59*  It  has  a  side  channel  spillway  with 
ample  downstream  channel  capacity. 

Glen  -  Glen  Dam  is  a  gravity  concrete  structure  on  the 
Sargent  River  one  and  one-half  miles  below  Chamberlain  Dam. 

Dawson  -  Dawson  Dam  was  built  in  I889.  It  Is  an  earth 
structure  with  a  concrete  core  wall.  The  spillway  channel 
was  damaged  in  the  1955  hurricane  flood  and  rebuilt  shortly 
thereafter. 

The  West  River  continues  to  flow  In  a  southerly  direction 
below  Lake  Dawson,  passing  through  Konolds  Pond  and  between 
New  Haven  and  West  Haven  to  Long  Island  Sound,  about  six  miles 


III.  REPORT  OP  STATE  WATER  RESOURCES  COMMISSION 


Mr.  Joseph  Cone's  report  considered  flood  experiences 
at  each  of  the  West  River  dams  and  estimated  the  flows  that 
spillways  of  these  dams  could  carry  safely.  The  report  did 
not  include  a  detailed  study  and  was  in  effect  a  reconnais¬ 
sance  study  of  the  structures  in  question.  A  detailed  study 
was  left  up  to  the  Company,  and  this  present  report  concerns 
more  detailed  studies  of  each  dam  and  spillway. 

Mr.  Cone's  conclusions  are  summarized  as  follows: 

(1)  A  storm  with  a  recurrence  interval  of  1,000  years 
probably  should  be  used  in  studying  dam  safety. 

(2)  The  most  severe  storm  of  record  in  the  West  River 
area,  that  of  October  1955,  was  probably  one  with 
a  recurrence  interval- of  less  than  100  years. 

(3)  The  West  River  drainage  area  is  approximately  at 
the  lower  size  limit  of  the  Connecticut  Formula. 
Flood  flow  from  its  smaller  parts  can  probably  be 

better  estimated  using  the  formula  below: 

2/- 

Q  »  RF  x  LP  x  FP  x  9A  3 

Q  =  Plow,  cfs 
RP  =  Rainfall  Factor 
LF  *  Ground  Cover  Factor 
FP  =  Frequency  Factor 
A  *  Area  in  Acres 

(4)  Spillway  capacities  of  the  five  reservoirs  of  the 
West  River  system  are  estimated  as  follows: 
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Dam 

cfs 

csm 

Bethany 

1,980 

540 

Watrous 

2,660 

380 

Chamberlain 

6,300 

1,525 

Glen 

1,120 

195 

Dawson 

2,870 

215 

The  report  concludes 

as  follows: 

(a)  Bethany  should 

be  able  to  carry 

a  flow 

I  • 


*<,000  cfs  and  with  a  1, 000-year  storm  would  be 
overtopped  by  one  foot. 

(b)  Watrous  spillway  will  barely  carry  flood  from 
its  direct  watershed  and  hence  is  deficient  in 
capacity  by  the  flow  from  Bethany  or  4,000  cfs. 

(c)  Chamberlain  has  an  adequate  spillway. 

(d)  Glen  was  nearly  overtopped  in  1955  and  will  be 
overtopped  by  a  greater  storm. 

(e)  Dawson  was  nearly  overtopped  in  1955  and  can 
be  expected  to  be  overtopped  with  any  greater 
storm. 

(6)  It  recommends  a  comprehensive  study  with  corrective 

measures  to  be  applied  as  soon  as  possible. 
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(  FROM  SECTION  V:  FLOOD  FLOWS) 
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These  estimates  Indicate  that  at  peak  flow  the  Bethany 
Reservoir  Is  about  1.3  feet  below  the  top  of  the  dam; 
Chamberlain  Reservoir  is  about  7*7  feet  below  the  top  of  the 
dam;  and  Watrous  Reservoir  is  about  0.3  feet  below.  Both 
Weitrous  and  Bethany  are  masonry  sections  and  little  or  no 
freeboard  is  essential,  although  some  is  usually  allowed  to 
prevent  waves  from  splashing  over  the  dam. 

The  spillway  at  Glen  Dam  will  presently  carry  about 
1,200  cfs  before  the  dam  is  overtopped.  It  is  estimated 
that  this  storm  is  of  the  magnitude  that  has  a  recurrence 
interval  of  about  300  years.  The  1,000-year  storm,  as  used 
in  this  report,  would  produce  a  reservoir  elevation  about 
l.C  foot  above  the  top  of  the  dan.  The  dam  is  of  masonry  and 
could  withstand  overtopping.  The  overflow  would  be  volumin¬ 
ous  and  would  result  in  considerable  erosion  below  the  dam. 

In  our  opinion  the  risk  is  too  great  to  continue  operation 
of  this  reservoir  with  the  present  spillway  capacity  even 
though  overtopping  of  this  reservoir  is  not  likely  to^cause 
danger  to  life  and  the  property  . of  others  below  the  West 
River  system.  Methods  of  increasing  spillway  capacity  are 
discussed  In  Section  VI. 

Dawson  spillway  will  carry  a  flood  of  3,020  cfs  with  no 
freeboard.  With  2  feet  of  freeboard,  the  minimum  we  considei 
feasible  for  this  dam,  the  spillway  will  carry  about  1,900  ci 
fhe  estimated  outflow  for  the  1,000-year  storm  is  5,300  cfs. 
In  our  opinion  the  Dawson  spill-way  can  safely  carry  a  storm 
with  a  frequency  of  about  150  years.  Dawson  Is  the  lowest 
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dam  in  the  series  on  the  West  River  system  and  is  located 
above  a  populated  and  developed  area  that  probably  would 
suffer  severe  damage  and  possible  danger  to  life  in  case 
of  failure.  As  it  is  an  earth  dam  that  must  not  be  over¬ 
topped,  even  by  wave  runup,  its  spillway  capacity  must  be 
increased  materially.  Methods  of  doing  so  are  discussed  in 
Section  VI. 
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Westfield,  Massachusetts,  Storm  of  1955 

To  investigate  the  effect  of  a  storm  similar  to  the 
Westfield,  Massachusetts,  storm  of  August  1955,  the  Norfolk, 
Connecticut,  recording  rain  gage  record  of  the  storm  was 
adjusted  to  equal  the  24-hour  readings  taken  at  the  Westfield 
gage  and  the  resulting  storm  was  transposed  to  the  West  River 
watershed.  Hydrographs  were  constructed  for  runoff  from  the 
storm, which  flows  were  routed  through  the  reservoir  system. 

This  storm  produced  much  more  water  than  the  1,000-year 
storm,  and  the  peak  flows  are  of  the  magnitude  of  50  per  cent 
greater.  The  following  tabulation  compares  the  two  storms. 


Reservoir  _ 

Bethany  1,500 
Chamberlain  1,800 
Watrous  2,800 
Glen  2,300 
Dawson  U  5,300 


Outflow  from  Reservoir,  cfs 
1,000-Year  Storm  Westfield  Storm 


2,200 
2,700 

•  4,300. 

*3,800  1?°°  ' 

*  8,700  ' 


lir>  '  f 

rvi"  i '  ' 


Figure  2  shows  a  visual  comparison  of  the  two  storms  in 
terms  of  outflow  from  Dawson  Reservoir. 
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The  Westfield  storm  produces  outflows  within  the  spill- 
way  capacities  of,' Bethany  and  Chamberlain.  Watrous  is 
overtopped  by  about  0.2  feet.  In  view  of  the  uncertainty  of 
the  estimates  and  the  construction  of  the  dam,  this  slight 
overtopping  does  not  appear  of  great  concern. 

Both  Glen  and  Dawson  would  be  overtopped  to  a  greater 
extent  than  in  the  1,000-year  storm,  and  this  factor  has 
been  kept  in  mind  in  considering  methods  of  increasing  spill 
way  capacity  discussed  in  Section  VI. 


VI.  METHODS  OF  INCREASING  SPILLWAY  CAPACITY 


In  our  opinion  there  is  no  need  to  consider  modifica¬ 
tion  of  the  Bethany,  Chamberlain  or  Watrous  spillways  to 
provide  additional  capacity  to  carry  flood  flows.  Serious 
consideration  must  be  given  to  the  effect  of  probable  future 
flood  flows  at  Glen  and  Dawson  spillways. 


Glen  Dam 

For  Glen  spillway  to  carry  the  1, 000-year  flood  without 
overtopping  the  present  dam  and  without  use  of_ the blowof f 
will  require  lncr^Aslng  the  spillway  length  to  78  feet  or,  5  )jLy/ 
with  present  length,  increasing  the  freeboard  to  6 . 0  feet .  >? t$ 

To  carry  the  Westfield  storm  requires  increasing  the  spillway 
length  Jo  95  feet  or-  the,  freeboard  to_9-2  feet  using  the  ^  2/C.fX 
present  length.  The  factor  of  safety  against  overturning  for 
Glen  Dam,  as  determined  in  Section  VIII,  is  as  small  as  can  J 
be  tolerated  when  the  water  level  is  ^  feet  above  the  spillway  \ 
crest,  so  raising  the  dam  does  not  appear  feasible.  J 

It  appears  possible  .to  add  the  required  length  by  build¬ 
ing  an  extension  to  the  existing  spillway  at  a  90  degree 
angle  or  by  Installing  an  auxiliary  spillway  at  the  north  end 
of  the  dam.  Either  Is  feasible,  although  there  are  advantages 
to  confining  such  work  to  the  present  spillway  location  so  a 
common  discharge  channel  may  be  used.  The  existing  spillway 
may  also  be  replaced  by  a  side  channel  spillway  95  feet  long. 

Glen  Reservoir  has  a  small  storage  capacity  and  is 
principally  used  to  provide  workable  head  conditions  for 
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the  Sargent  River  portion  of  the  West  River  system.  Lower¬ 
ing  the  normal  reservoir  level  5  feet  would  decrease  storage 

.  I 

by  about  40  million  gallons  and  would  reduce  the  yield  of 

the  West  River  system  a  very  small  amount.  At  full  reservoir, 
pi-essures  would  be  reduced  about  2  psi.  % 

Although  the  urgency  of  providing  more  outflow  capacity 
for  Glen  is  not  as  great  as  for  Dawson,  it  is  advisable  to 
modify  the  Glen  spillway  at  an  early  date.  The  least  expen¬ 
sive  method  of  doing  so  appears  to  be  by  lowering  the 
spillway  crest  as  shown  in  Figure  3  to  permit  passing  future 
extreme  floods  without  overtopping  the  non-overflow  section 
of  the  dam.  For  the  1  ,JjO Q-ye ar  storm  used  in  our  study r  the^ 
spillway  should  be  lowered  at  least  2  feet.  For  the 
Westfield  storm  it  should  be  lowered  5  feet.  In  view  of  the 
uncertainty  of  all  methods  of  estimating  future  flood  conditions 


and  the  minor  effect  on  system  operation  if  this  plan  Is 


followed,  we  recommend  lowering  the  Glen  spillway  by^5^feet. 

The  cost  of  cutting  down  and  reshaping  the  spillway  crest  is 
estimated  to  be  of  the  magnitude  of  $5»000.  The  work  does  not 
require  extensive  preparation  and  can  be  started  at  any  time. 

Crest  gates  could  be  Installed  on  the  spillway  after 
lowering  to  maintain  present  storage.  They  wo'ld  add  approxi¬ 
mately  $100,000  to  the  cost. 

An  alternate  method  of  obtaining  the  necessary  spillway 
capacity  while  maintaining  present  water  levels  would  be  to 
rebuild  the  spillway.  This  alternate  will  cost  about  $100,000, 
approximately  the  same  as  the  crest  gate  alternate.  Given  the 
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Suer /oh  Through  Spillway 
Scale-.  //4"=  f'-O" 


Proposed  Method  Op  b“31 
Lower  /no*  Glen  Spillway 


two  choices,  we  prefer  extending  the  fixed  spillway  rather 
than  utilizing  crest  gates  with  their  attendant  maintenance 
and  operation  problems. 

Dawson  Dam 

The  spillway  at  Dawson  Dam  now  is  80  feet  long.  To 
carry  a  flood  of  5,300  cfs,  without  freeboard,  the  spillway 
must  be  lengthened  by  about  40  feet.  With  2  feet  of  free¬ 
board,  the  length  must  be  increased  140  feet.  To  carry  the 

» 

Westfield  storm  of  8,700  cfs  without  freeboard  would  require 
extending  the  spillway  115  feet.  Extensions  beyond  about 
30  feet  by  projection  of  the  spillway  line  are  difficult 

I 

because  of  topographical  conditions.  Extending  a  side  channel 
spillway  northward  alongside  of  the  reservoir  would  neces¬ 
sitate  channel  construction  through  the  existing  spillway 
channel.  Detailed  studies  have  not  been  made,  but  preliminary 
examination  indicates  that  it  will  be  less  costly  to  lower  the 
existing  spillway.  If  the  spillway  is  lowered  5  feet  and 
2  feet  of  freeboard  are  allowed,  it  will  carry  a  flow  of  about 
7,200  cfs^_  This  is  more  than  the  1,000-year  flood  of  5,300 
cfs  and  less  than  the  Westfield  storm  of  8,700.  The  Westfield 
storm  would  reduce  freeboard  to  about  1  foot.  The  cost  of 
lowering  the  spillway  5  feet  would  be  somewhat  greater  than 
lowering  it  3  feet,  which  would  allow  no  freeboard  for  the 
1,000-year  storm,  but  the  major  difference  would  be  in  rock 
excavation,  and  the  added  safety  would  be  worth  the  difference 
in  cost.  Wc  recommend  lowering  the  spillway  5  feet  as  shown 
in  Pigure  4,  at  an  estimated  cost  of  $125,000. 
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Dawson  Reservoii’  is  at  too  low  an  elevation  for  direct 

service. 

and  its  yield  is  now  pumped-  into  the  system  when 

1 

needed. 

Lowering  the  spillway  5  feet  would  reduce  storage 

) 

• 

by  about 

110  million  gallons  and  would  reduce  slightly  the 

yield  of 

the  West  River  system.  Other  considerations  may 

1. 

indicate 

the  need  of  maintaining  water  levels  at  present 

i- 

flow  line 

elevation.  If  so,  crest  gates  may  be  installed 

at  a  cost 

of  approximately  $150,000,  making  the  total  cost 

of  the  work  approximately  $275,000. 
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VII.  EFFECT  ON  YIELD  OF  LOWERING  STILT, WAY  ORESTS 

If  Glen  spillway  is  lowered  5  feet,  storage  is  reduced  » 
about  *10  mg.  If  Dawson  is  lowered  5  feet,  the  loss  in 
storage  is  102  mg.  Total  storage  loss  if  both  spillways  are 
lowered  is  142  mg.  > 

During  the  1964-66  dry  period,  water  produced  from 
May  20,  1964,  to  November  1,  1966,  averaged  about  8.1  mgd. 

The  minimum  amount  left  in  storage  in  February  1966  was  about  ' 
626  mg.  With  no  reserve  allowance,  and  assuming  that  the 
reservoirs  refill  by  next  June,  the  supply  could  have  been 
increased  about  0.6  mgd  and  the  system  yield  would  be  8.7  mgd. 

If  20  per  cent  storage  was  allowed  for  emergency  reserve,  the 
yield  would  be  approximately  8.2  mgd. 

The  loss  in  storage  by  lowering  the  spillway  would  have 
decreased  yield  over  this  dry  period  by  0.13  mgd.  During  wet 
periods  when  the  system  refills  each  year,  loss  of  yield 
would  be  greater  and,  in  a  year  when  Dawson  is  below  flow  line 
level  for  a  6-month  period,  the  reduction  would  be  about  0.8  mgd 


VIII.  STABILITY  OP  DAMS 


Stability  of  each  dam  in  the  West  River  system  has  been 
investigated.  Chamberlain  and  Dawson  are  earth  dams  with 
satisfactory  sections.  Bethany  and  Watrous  are  masonry  dams 
with  massive  earth  backup  on  the  downstream  side.  There  is 
no  question  as  to  their  stability. 

XSlen  is  an  exposed  masonry  dam  and  its  stability  has 
been  Investigated  against  overturning.  Because  of  the  con¬ 
struction,  it  is  safe  against  sliding.  When  full  to  the  crest 
of  the  non-overflow  section,  presently  4  feet  above  the 
spillway  elevation,  the  factor  of  safety  against  overturning 
is  1.18.  If  the  dam  Is  raised  one  (1)  foot,  which  could  be 
easily  done,  the  factor  of  safety  decreases  to  1.11,  as  shown 
in  Figure  5.  Since  uplift  is  probably  less  than  assumed,  we 
estimate  that  the  dam  is  safe  against  overturning  as  long  as 
the  maximum  water  level  does  not  exceed  the  top  elevation  of 
the  existing  non-overflow  section.  We  do  not  recommend  any 
Increase  In  height. 
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IX.  RECOMMENDATIONS 

We  recommend  that  the  Water  Company  increase  the  capa-  - 
city  of  the  spillways  at  Glen  and  Dawson  Dams  by  lowering 
each  of  these  spillways  approximately  five  (5)  feet.  Since 
a  major  storm  may  occur  at  any  time,  the  work  should  be  done  ^ 
as  soon  as  possible. 
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NEW  HAVEN,  CONNECTICUT 


COMMISSION 

RECEIVED 

NOV  9  t%7 


MEMORANDUM  REPORT  TO  WATER  COMPAN' 
ON 


ANSWtRtO.. 
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INVESTIGATION  OP  THE  EFFECTS  OF  A  FLOOD 
PRODUCED  BY  THE  MAXIMUM  POSSIBLE  STORM 
ON  SPILLWAYS  OF  WEST  RIVER  SYSTEM 


AUGUST  2,  1967 


The  effect  of  the  ’’maximum  possible  storm"  on  the  West 
River  System  is  reported  in  this  memorandum. 

The  "maximum  possible  storm"  employed  Is  defined  and 
quantitatively  estimated  in  U.  S.  Weather  Bureau  Hydro¬ 
meteorological  Report  No.  33  entitled  "Seasonal  Variation 
of  the  Probable  Maximum  Precipitation.  Hast  of  the  10‘jth 
Meridian  for  Areas  from  10  to  1,000  B  piano  Mile.;  and  Dura¬ 
tions  of  6,  12,  2*1  and  1»8  Hours.’’  The  report  defines  the 
"maximum  possible  precipitation"  as  "the  critical  depth- 
duration-area  rainfall  relation  for  a  particular  area  during 
van!  •us  months  of  the  year  that  would  result  If  conditions 
dr.u'r  :  an  actual  storm  in  tie  region  wore  .increased  to 
rcr  “*v.ont  the  most  critical  nctoorol  ngi  ral  conditions  that 
•re  e- 'tisidorCd  probable  of  occurrence .  " 

An  shown  or.  Exhibit  1,  ll.e  rainfall  i-otals  used  for  the 
’.•.’end  River  System  analyses  are  for  duvt 1  of  C,  and  1.2  hours 
or.  an  area  of  10  square  miles  for  :V’d  .■  .1  .-r  --  the  most  severe 
month  for  the  vicinity  of  Now  Haven,  met  lout .  The  hourly 
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Figure  4,  page  32  of  U.  S.  Department  of  the  Interior 
publication  "Design  of  Small  Dams."  The  llstrlbutlon  Is  a 
comparatively  severe  one  with  50  per  cent  of  the  6  hour  total 
falling  within  1  hour. 

The  sequence  in  which  the  hourly  totals  were  arranged 
Is  In  accordance  with  the  recommendation  made  on  page  50  In 
"Design  pf  Small  Dams."  The  arrangement  of  the  12  hourly 
increments  is  11,  9,  7*  5,  3»  1,  2,  (< ,  6,  8,  10,  12,  where 
the  number  represents  the  order  of  magnitude  with  the  lowest 
number  representing  the  largest  magnitude.  This  arrangement 
gives  a  flood  greater  than  one  based  on  the  assumption  that 
the  greatest  hourly  increment  of  rain  occurs  during  the 
first  hour  of  a  storm 

The  effective,  runoff-oroducing  ••a'nfall  was  estimated 
by  subtracting  1  Inch  initial  infill,*  it'.on  an  1  0.1  inch  per 
heir  thereafter  from  the  total  rainfall. 

In  order  to  pass  the  unusually  high  flows  for  the  "maximum 
possible  storm,"  several  modifications  of  both  the  length  and 
crest  height  of  spillways  were  tried,  Epillway  rating  curves 
and  stage  capacity  curves  for  each  of  the  five  reservoirs  are 
shewn  on  Exhibit  2  and  Exhibit  3,  respectively. 

The  unlt-hydrcgraphs  and  routing,  procedure.;  employed  are 
th-e'.e  outlined  In  our  report  of  January,  UK>7.  Detailed 
computations  are  shown  on  Exhibit  ;i ,  pages  l  through  8. 

The  inflow-outflow  curves  for  each  of  the  reservoirs  are 
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shown  on  Exhibit  5,  pages  1  though  }.  As  no  significant 
s*  orage  effect  Is  obtained  from  la’ e  ■.or. ,  the  outflow 
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Ayoi'u^i  ujiii  os  bfiuwu  un  i_.A  Miuiu  2,  j>*.*  »_*.«*  3,  Hu  uu  tne  same 
with  a  spillway  250  feet  long. 

The  Inaximum  possible"  flood  outflows  at  each  of  the  West 


River  reservoirs  and  the  conditions  a:  the  Spillways  are 
summarized  below: 


Dam  Peak  Spillway  Free-  Max l mum  Hoad  ( f t . ) 


Discharge 

cfs 

Board 
•  ft. 

Over 

Spillway 

Over  Dam 
Crest 

r; 

% 

Chamberlain 

7200 

12.0 

10.8 

-1.2 

Glen 

9665 

9.0* 

11.3 

+2.3 

Bethany 

7350 

^.25 

5.2 

+1.0 

Watrous 

Dawson 

155/1 00 

5.0 

7.1 

+2.r 

8 0 *  Spillway 

26,260 

11.5* 

13.8 

+2.3 

n 

250 1  Spillway 

26,260 

11.0* 

9.0 

-2.0 

© 

•Freeboard  above  proposed 

now  sill 

ole vat  ion 
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NEW  HAVEN  WATER  COMPANY 
NEW  HAVEN,  CONNECTICUT 

DESIGN  REPORT 
DAWSON  SPILLWAY 


Our  report  of  January  1967  recommended  lowering  the 
spillway  of  Dawson  Dam  five  feet  to  increase  its  capacity 
to  approximately  7,200  cfs.  This  report  was  reviewed  by 
the  Water  Resources  Commission  of  Connecticut  which 
requested  that  an  investigation  be  made  of  the  effect  of 
routing  a  maximum  possible  flood  through  the  West  River 
System.  This  study  was  made. 

The  following  tabulation  shows  the  estimated  floods 
that  would  occur  under  varying  conditions. 

•  Estimate  of  Record  -  2,300  cfs 

1000  year  storm  -  5,300  cfs 

Transposed  Westfield  Storm  -  8^700  cfs 

Maximum  Possible  -  27,000  cfs 

Conditions  at  the  dam  and  downstream  from  the  dam 
•  were  considered  and  it  was  concluded  that  any  storm  mater¬ 
ially  exceeding  the  1000  year  storm  would  cause  great 
damage  downstream  and  that  the  damage  would  not  be  materially 
greater  if  Dawson  Dam  were  breached  during  the  storm.  After 
reviews  with  the  Water  Company  it  was  decided  to  submit  plans 
to  the  Water  Resources  Commission  that  would  pass  the  1000 
year  storm  and  such  additional  flow  as  could  be  carried  by 
widening  the  spillway  a  reasonable  amount. 

We  have  made  studies  of  alternate  designs  of  the 
channel  downstream  from  the  spillway.  Our  January  1967  re¬ 
port  showed  a  chute  type  spillway  with  a  slope  of  about  4  per 
cent.  The  chute  must  be  curved  in  plan  to  suit  the  topography. 
At  the  higher  flows  investigated  unstable  flow  conditions 
around  the  curve  result  In  very  high  water  elevations  at  the 
outer  edge  of  the  curve  with  transitory  waves  which  create  in 
our  opinion  a  dangerous  hydraulic  condition.  To  be  sure  of 
containing  the  waves  would  require  very  high  chute  walls 
and  a  very  elaborate  energy  dissipation  device  at  the  end  of 
the  chute  would  be  required . 

»  li  i  • 

Our  studies  indicate  that  a  very  much  safer  design  will 
result  with  less  than  critical  slopes  in  the  outlet  channel 
and  that  the  cost  will  be  less. 
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The  stepped  channel  design  which  results  from  the  use 
of  flatter  slopes  can  be  built  in  various  widths.  The 
narrowest  feasible  width  is  found  to  be  50  feet.  At  this 
width  the  critical  depth  which  will  occur  at  each  drop  in 
the  channel  floor  is  approximately  7  feet  for  the  1000  year 
storm  of  5300  cfs. 

The  present  spillway  is  80  feet  wide.  We  find  it 
feasible  to  increase  this  width  to  110  feet.  The 
required  head  on  an  ogee  spillway  for  the  1000  year  storm 
is  5-5  feet.  Using  this  as  a  design  storm  and  a  freeboard  of 
3.5  feet  the  spillway  crest,  should  be  9  feet  below  the  top  of 
the  dam  or  at  Elevation  155.0. 

At  the  above  crest  elevation  and  no  freeboard  the  spill¬ 
way  will  carry  10,400  cfs  which  is  .more  than. the  1000  year  or 
Westfield  transposed  storms.  At  this  flow  critical  depth 
in  the  50  foot  wide  channel  is  about  11  feet. 

'  If  the  spillway  is  lowered  to  increase  flow  the  down¬ 
stream  channel  must  be  widened,  otherwise  the  flow  over  the 
snillway  is  reduced  because  of  submersion. 

In  our  opinion  the  most  reasonable  design  is  for  a 
stepped  spillway  channel  50  feet  wide  with  a  capacity  of 
10,400  cfs  flowing  full  and  an  ogee  spillway  110  feet  long. 

The  spillway  will  carry  the  1000  year  storm  with  a  freeboard 
:of  3*5  feet  and  with  no  freeboard  will  carry  a  storm  of  10,400 
cfs.  *• 


To  completely  contain  a  flow  of  10,400  cfs  would  require 
extending  the  50  foot  wide  spillway  channel  about  340  feet. 

The  proposed  new  channel  intersects  the  existing  paved  channel 
about  204  feet  from  the  overflow  crest.  If  the  new  channel 
is  terminated  at  this  point,  and  the  old  channel  used  for 
the  balance  of  the  distance,  flood  flows  up  to  approximately 
historic  floods  could  be  carried.  Larger  floods  including  the 
1000  year  storm  would  not  be  contained  in  the  old  portion  of 
the  channel.  .However  no  damage  to  the  dam  could  occur  and  the 
convex  side  of  the  curved  channel  is  on  the  uphill  side  with 
bed  rock  apparent  at  shallow  depth.  All  erosion  that  could 
occur  is  on  Water  Company  land  and  the  Water  Company  prefers  to 
take  the  risk  of  damage.  Therefore  the  spillway  channel  will 
be  built  to  discharge  into  the  existing  channel  as  shown  on  the 
plans. 


Fig.  1  shows  hydraulic  details  of  the  design. 
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FORM  U-V 


STATE  OF  CONNECTICUT 
WATER  RESOURCES  COMMISSION 
Statu  Office  Building 
Hartford,  Connecticut 

APPLICATION  FOR  CONSTRUCTION  PERMIT  FOK  D/VM 


New  Haven  Water  Company 
Box  1470 

s  ii  __ _ _  _ _ _ 

New  Haven,  Connecticut 


u,uJuL  a,  i ft#. 

- r- - # 


Tt.».  N->.  203-772-2550 


Loe ..  Lion  ot  Structure: 


+  ^  \  New  Haven  and'* 

Woodbrldge  C U^M/SCr^  D*m.  )  Shown  on  USGS  Quadrangle  Vicinity,  Con 


flrnu  of  Stream  West  Rlver _  _  at _ ^ _ inches  south  of  Lat.^l°~22  '  -3 

XSXttjC 

and  3 _ inches  east  of  Long.  73  -00*~^ 

xxsac 

;> •  .rcc c i  mis  for  reaching  site  from  nearest  village  or  route  intersection: 

(.  .1  sketch  on  reverse  side) 

See  Attached  Plans 


i s  an  application  for:  (New  Construction)  (Allegation)  (Repair) 

(check  one  or  more  of  above) 


(Removal ] 


j-ond  is  to  be  used  for:. 


Storage 


of  Pond:  width  1.000  ft.  1( 

.  Vl  h  of  water  immediately  above  dam:. 


1  3,500  ft.  area  69. 5  acres 

5.0'  without  temporary'  flashboards 
7.5*  with  temporary  dashboards. 


length  of  dam: 


>f  spillway:  110  1 

>f  abutments  above  spillway:, 
f  spillway  construction: _ 


Concrete 


dike  construction:  Existing  earth  structure  with  a  concrete  core  wall 

.>  section  will  be  set  on:  (Bedrock)  (Gravel)  (Clay)  (Till) 

(check  one  of  above) 

. :  Spillway  section  will  be  set  on  bedrock  or  compacted  dam 

material  Including  old  core  wall.  . 


Signed:  k. U ■  7)wa*0-t  Chief 
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Show  only  features  of  sample  which  ora 
appl'cable  and  dimensions  which  reflect  your  ij- 

~  LOCAT I  ON  S  KETCH 


See  Attached  Plans  _ 


SITE  PLAN 

1  =  900’ 

p  »  3,500* 
w  =  110' 


I 

'  SPILLWAY  TeCTION 

a  =  18’ 

b  *  varies  10'  to  13* 
c  *  60* 

e  =  12' 

f  *  3-5* 

h  *  5.5*  (1,000  year  storm) 

r  =  varies  0  to  10* 


are  two  methods  of  discharge  Show 

DIKE  SECTION  (Existing) 

h  =  7* 
m  =  10* 
o=2'  min . 

p  =  6.5'  with  temporary  flashboard 
p  =  9.0'  without  temporary  flashbo 
s  =  2:1 
t  =  unknown 
u  =  5'  min.  (varies) 
v  =  50'  max.  (varies)  B-48 


August  20,  1968 


MEMO  TOi  Fils 

FROM*  William  H.  O'Brien  III 

SUBJECT t  Lake  Dawson  Dam  -  Wood bridge 

In  reviewing  the  design  for  the  modifications  of  the  subject  dam, 
the  following  additional  information  was  obtained  from  a  Mr.  Raymond  Dugandzic, 
of  Malcolm  Pirnie  Engineers. 

The  flashboards  are  designed  to  fail  with  water  elevation  at  159.5 
(two  feet  above  the  top  of  the  flashboards).  This  is  based  on  a  yield  stress 
of  35,000  PSI  and  ultimate  strength  of  60,000  PSI  for  the  pipe  steel. 

The  proposed  spillway  will  pass  the  Westfield  storm  with  a  freeboard 


=  1.58  feet 


■ft/'?/#- 


INTERDEPARTMENT  MESSAGE  SAVE  TIME:  Ilamdwriltcu  mestaget  are  acceptable. 

•TO- 801  lit*  carbarn  if  you  really  meed  a  copy.  If  typewritten,  ignore  faiat  Hues. 


T°  File 

AGENCY 

Water  Resources  rnmnUeinn 

DATEMarch  2,  197; 

FROM 

William  H.  O’Brien.  Ill 

AGENCY 

TELEPHONE 

Civil  Engineer 

* 

SUBJECT  _  - 

. .  _  Dawson  Lake  pamxJVoodbridge 


I 

■ 


t 


On  Feb*  24,  1971  the  undersigned  inspected  the  subject 

dam.  The  work  appears  to  have  been  well  done  and  in  conform¬ 
ance  with  the  approved  plans^  however,  there  were  several  leaks, 

one  of  which  was  quite  substantial  thru  the  construction  joints 
of  the  bottom  of  the  exit  channel  at  the  base  of  the  ogee  spill¬ 
way.  The  water  level  was  approximately  6  inches  below  the  con¬ 
crete  crest  of  the  dam  and  about  3  feet  below  the  top  of  the 
flashboards.  These  leaks  may  become  substantially  greater  with 
a  full  pond.  These  leaks  however  do  not  appear  to  effect  the 
safety  of  the  structure. 

There  was  just  a  slight  flow  in  the  new  6  inch  outlets 
through  the  concrete  headwall  into  the  existing  stream  at  the 
west  end  of  the  dam. 


Civil  Engineer 


WHOiljg 
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Much  31,  1971 


kb,  Joseph  A.  Novato 

Chlof  Engineer 

Now  Havon  Vatoz  Compeny 

Now  Havon,  Connecticut  06506 


Roi  Dawson  Dam 
Woodbrldge 


Do  at  Mr*  Novaxoi 


On  February  24,  1971  the  under signed  lnapeeted  the  subject 
daa*  There  were  several  leaks,  one  of  which  was  quite  substantial, 
through  the  construction  joints  of  the  bottom  of  the  exit  channel 
at  the  base  of  the  •  ogea  spillway.  The  water  level  was  approxl- 
aately  six  inches  below  the  concrete  crest  of  the  dam. 


It  is  assumed  that  the  presence  of  these  leaks  indicate®11*1*1 
a  malfunction  of  the  six  inch  perforated  concrete  drain  pipes  under 
the  spillway  channel  slab  or  else  there  is  a  water  barrier  preven¬ 
ting  water  from  reaching  this  perforated  pipe.  It  appears  that  the 
possibility  exists  of  a  piping  condition  under  the  spillway  section. 
We  therefore  do  request  Information  on  the  as  built  conditions  of 
the  eplllwey  es  defined  in  Section  b-b  on  sheet  four  of  five  of  the 
epproved  plans.  The  notations  indicate  that  the  splllwey  section 
may  be  set  on  rock  in  some  areas  and  on  compacted  dam  material  in 
others.  We  would  like  e  definition  of  these  areas.  Thank  you  for 
this  information. 


Very  truly  yours. 


William  H.  O'Brien,  XXX 
Civil  Engineer 


moiljg 
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NEW  HAVEN  Water  COMPANY 

100  Crown  Street  /  New  Haven,  Connecticut  /  06506  (203)  772-2550 


April  7,  1971 


State  Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06ll5 

Attention:  Mr.  William  H.  O'Brien,  III 
Civil  Engineer 

Dear  Mr.  O'Brien: 

This  is  to  acknowledge  your  letter  of  March  31,  1971 
and  to  confirm  my  call  to  you  in  regard  to  Dawson  Dam. 

We  Inspected  the  spillway  several  weeks  ago  and  will 
make  another  Inspection  in  warmer  weather,  at  which  time, 
we  will  write  you  further. 

I  have  requested  AS -built  prints  from  our  Consultants 
and  will  forward  one  set  to  you  when  I  receive  them.  The 
entire  length  of  the  spillway  section  was  carried  down  to 
rock.  There  were  five  (5)  keyed  expansion  joints,  each 
being  sealed  by  a  rubber  e mansion  seal  with  the  usual 
circular  sections  or  bulbs  on  both  sides. 

Very  truly  yours, 

HEW  HAVEN  WATER  COMPANY 

y'liA'cotc — 

(Joseph  A.  Novaro 

Vice  President -Engineering 


JAN: Jcp 


STATE  WATER  RESOURCES 
COMMISSION 
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PHOTO  3  -  View  of  natural  spillway  channel  from  downstream. 
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PHOTO  4  -  Seepage  on  right  slope  of  spillway  discharge  channel. 
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PHOTO  10  -  Undermining  of  spillway  channel  slab  at  left 
downstream  end. 
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PRELIMINARY  GUIDANCE 


FOR  ESTIMATING 
MAXIMUM  PROBABLE  DISCHARGES 
IN 

PHASE  I  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
Corps  of  Engineers 


March  1978 


Frolect 

1*  Hall  Meadow  Brook 

2.  East  Branch 

3.  Thomas ton 

4.  North field  Brook 
3.  Black  Rock 

6.  Hancock  Brook 

7 .  Hop  Brook 

8.  Tully 

9 .  Barre  Falla 

10.  Conant  Brook 

11.  Knlghtvlllc 

12.  Llttlevllle 

13.  Colebrook  River 

14 .  Mad  River 

15.  Sucker  Brook 

16.  Union  Village 

17.  North  Hart land 

18.  North  Springfield 

19.  Ball  Mountain 

20.  Tovnshend 

21.  Surry  Mountain 

22.  Otter  Brook 

23.  Birch  Hill 

24.  East  Brlaflcld 

25.  Westvllla 

26.  West  Thompson 

27.  Hodges  Village 

28.  Buffumvllle 

29.  Mansfield  Hollow 

30.  Vest  Hill 

31.  Franklin  Falls 

32.  Blackvater 

33.  Hopklnton 

34.  Everett 

35.  MacDovell 


MAX1WM  PROBABLE  FLOOD  INFLOWS 
NED  RESERVOIRS 


,  a 

(zfs) 

D.A. 

(sq.  ml. 

) 

MPF 

cfs/sq. 

26,600 

17.2 

1 ,546 

I5,f00 

9.25 

1 ,675 

158,000 

97.2 

1,625 

9,000 

5.7 

1,580 

35,000 

20.4 

1,715 

20,700 

12.0 

1,725 

26,400 

16.4 

1,610 

47,000 

50.0 

940 

61,000 

55.0 

1,109 

11,900 

7.8 

1,525 

160,000 

162.0 

98? 

98,000 

52.3 

1,870 

165,000 

118.0 

1,400 

30,000 

18.2 

1,650 

6,500 

3.43 

1,895 

110,000 

126.0 

873 

199,000 

220.0 

904 

157,000 

158.0 

994 

190,000 

172.0 

1,105 

228,000 

106.0(278  total) 

820 

63,000 

100.0 

630 

45,000 

47.0 

957 

88,500 

175.0 

505 

73,900 

67.5 

1,095 

38,400 

99.5(32 

net) 

1,200 

85,000 

173.5(74 

net) 

1,150 

35,600 

31.1 

1,145 

36,500 

26.5 

1,377 

125,000 

159.0 

786 

26,000 

28.0 

928 

210,000 

1000.0 

210 

66,500 

128.0 

520 

135,000 

426.0 

316 

68,000 

64.0 

1,062 

36,300 

44.0 

825 

MAXIMUM  PROBABLE  Fl.OMS 
BASED  ON  TWICE  THE 
STANDARD  PROJECT  FLOOD 
(Flat  and  Coastal  Areas) 


River 

sp£ 

(cfs) 

D.A. 

(sq.  mi.) 

MPF 

(cfs/sq.  ml.) 

Pavtuxet  River 

19,000 

200 

190 

Mill  River  (R.I.) 

8,500 

34 

500 

Peters  River  (R.I.) 

• 

3,200 

13 

490 

Kettle  Brook 

8,000 

30 

530 

Sudbury  River. 

11,700 

86 

270 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

Charles  River. 

6,000 

184 

65 

Blaekstone  River. 

43,000 

416 

200 

Quincbaug  River 

55,000 

331 

330 

DRAINAGE  AREA  IN  SO.  MILES 
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ESTIMATING  EFFECT  Of  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


cumow 


INFLOW 


Qpi 


Qp  3 


'/ 


Qp  2 


STEP  1:  Determine  Peak  tnftow  (Qpi)  from  Guide 
Curves. 

STEP  2:  a.  Determine  Surcharge  Height  To  Pass 
**Qpi*\ 

b.  Determine  Volume  of  Surcharge 
(STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  Newt 
England  equals  Approx.  19**,  Therefore 

Qpz  =  Qpi  x  [\  —  STQR*  ) 

19 

STEP  3:  a.  Determine  Surcharge  Height  and 
”STOR2**  To  Pass  **Qp2*' 
b.  Average  “STORi*’  and  “STORz**  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  “Qp3**. 


SURCHARGE  STORAGE  ROUTING  SUPPLEMENT 


STEP  3s 


STEP  4: 


a.  Determine  Surcharge  Height  and 
"STOR2"  To  Pass  ,,Qp2,‘ 

b.  Avg  "STORi "  and  "STOR2"  and 
Compute  "Qp3". 

c.  If  Surcharge  Height  for  Qp3  and 
"STORavg"  agree  O.K.  If  Not: 

a.  Determine  Surcharge  Height  and 
"STOR3”  To  Pass  "Ops” 

b.  Avg.  "Old  STORavg"  and  "STOR3” 
and  Compute  "Qp4" 

c.  Surcharge  Height  for  Qp«  and 
"New  STORavb"  should  Agree 
closely 


SURCHARGE  STORAGE  ROUTING  ALTERNATE 


Qp2  “  Qpi  ^ 


1  — 


stor\ 

19  ) 


Qp2  —  Qpi  —  Qpi 


STOR 


19 


FOR  KNOWN  QPi  AND  19*’  R.O. 
Qp2  STOR  EL. 
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STEP  I: 
STEP  2, 


STEP  3: 
STEP  4: 


STEP  5: 


DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp1 ) . 

Qp.  *  %  Wb^~  Yo  h 

Wb-  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40*  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

Y0=  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

ESTIMATE  REACH  OUTFLOW  (Qp2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpl  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V,)  IN  REACH  IN  AC-FT.  (NOTE:  IF  V1  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qpr 

Qp2(TRIAL)  =  Qp,  U  ) 

C.  COMPUTE  V2  USING  Q[)2  (TRIAL). 

D.  AVERAGE  V?  AND  V2  AND  COMPUTE  Op2- 

Qp2  =  Qp,  II  -  ) 

FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 

APRIL  1978 


viii 


•  • 


•  • 

’•  • 

appendix  e 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 
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INVENTORY  OF  DAMS  IN  THE  UNITED  STATES 


